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Introduction 
Health systems around the globe are struggling with the shortage of qualified 
health professionals.1, 2 However, health systems depend on the availability and 
performance of health professionals, and a shortage has the potential to 
destabilize the availability of and access to health services as well as the quality 
of the services provided.1 Demographic challenges with an ageing population and 
the occurrence of chronic diseases along with resulting high demands for 
treatment and nursing care are relevant aspects of the workforce shortage of 
health professionals.1, 2 In addition, an under-investment in education and a 
mismatch between education strategies and population needs as well as many 
expected retirements plus health professionals leaving their profession 
prematurely are further exacerbating the problem.1 In Switzerland, one of seven 
physicians and over 40% of nurses, midwives and medical-technical 
professionals have left patient care in the healthcare sector prematurely.3, 4 In 
comparison with other sectors, calculations reveal the greatest future staff 
requirement among health professionals in Switzerland.5 Moreover, the 
calculation of various scenarios for estimating personnel requirements up to 2030 
has shown that an increase of around 30% of nursing staff alone is needed 
(reference scenario).6 Considering demographic trends, upcoming retirements 
and nurses leaving their profession prematurely, an additional number of 65,000 
nursing staff will be needed by 2030 to meet the needs of the Swiss healthcare 
system in a population of 8.5 million inhabitants.6 However, not only nursing staff, 
but also physicians, medical-therapeutic and medical-technical professionals will 
be part of a potential future shortage of skilled workers.7  
Stress at work, poor working conditions and reward frustration among the 
health professions all play an important role and are associated with health 
professionals’ intention to leave their career prematurely.8-10 In addition, a poor 
staffing level not only decreases health professionals’ job satisfaction and safety 
at work, it also decreases patient safety and quality of care provided.11, 12 
Therefore, it is important to reduce stress at work and improve working conditions 
among health professionals for effective staff retention.13, 14 
This thesis describes various aspects of stress at work through an analysis 
of (1) the extent of work stressors and their association with health professionals’ 
stress reactions and their long-term consequences in acute care and 
rehabilitation hospitals, (2) the extent of stressors, stress reactions and long-term 
consequences at different hierarchy levels as well as (3) the extent of health 
professionals’ self-reported and externally observed work stressors in Swiss 
hospitals, nursing homes and home care organisations. The first chapter 
introduces the prevalence and consequences of stress at work and gives a 
definition of stress at work. In addition, it presents an overview of relevant models 
and theories, approaches to assessing stress at work as well as aims and 
objectives of this PhD project.  
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1. Stress at work - prevalence and consequences 
Stress at work is becoming increasingly relevant, with one in six European 
employees reporting chronic health problems.15 The European Foundation for the 
Improvement of Living and Working Conditions evaluates stress at work every 
five years throughout Europe. Their latest results from 2019 revealed that 17% of 
European employees were affected by chronic health problems, with especially 
women reporting on average a lower sense of well-being, more work-related 
health problems and a poorer quality of sleep than men.15  
In Switzerland, 21% of employees experienced stress at work ‘often to 
always’ in 2017.16 Especially in the health care sector, a significant increase from 
18% to 23% in work-related stress was reported during the last few years.16 
Health professionals are particularly affected by work-related stress, since their 
daily work involves many stressors such as high emotional and physical demands 
at work, working under time pressure and understaffing. Also, long working hours, 
work-privacy conflicts as well as the exposure to infectious diseases, hazardous 
substances or work-related violence are frequent stressors of health 
professionals.8, 17, 18 
Stress at work can not only negatively affect health professionals’ job 
satisfaction and intention to leave, but also their safety at work and health 
status.19 Study results reveal that health professionals affected by high levels of 
work-related stress are more likely to suffer from burnout-symptoms, 
musculoskeletal disorders, coronary artery disease or poor sleep quality.20-22 
Furthermore, stress at work accounts for 24% of the total health-related product 
losses due to absenteeism and presenteeism.23 In Switzerland, those costs 
correspond to 3.2% of employees’ average monthly earnings.23 
2. Definition of stress at work 
For this thesis, ‘stress at work’ or ‘work-related stress’ is defined as ‘a pattern of 
reactions that occurs when employees presented with demands or pressures 
(stressors) that are not matched to their knowledge, abilities and skills and which 
challenge their ability to cope’ (p.4/2).21, 24 In the context of this, ‘stressors’ or 
‘risks for work-related stress’ refer to aspects of the design and management of 
the work as well as to the social and organisational contexts that have a potential 
for adverse psychological, physical or social outcomes for workers.25, 26 
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3. Models and theories of stress at work 
There are many models and theories of stress, but two models - the ‘Job 
Demand-Control Model’ and the ‘Effort-Reward Imbalance Model’ - have 
especially dominated the literature.21 The model of ‘causes and consequences of 
work-related stress’ contains those two models and gives a more comprehensive 
picture of stress at work.21, 27 These three models are presented in more detail 
below. 
3.1 The Job Demand-Control Model 
The Job Demand-Control (JDC) model of Karasek28 considers the interaction of 
job demands (e.g. work pace, conflicting demands) and job decision latitude (e.g. 
decision authority, control). As shown in Figure 1, both may be present in low and 
high levels. If job demands and decision latitude are high, Karasek speaks of 
active jobs.28 While high decision latitude and low-moderate job demands are 
considered good, especially the combination of high job demands and low 
decision latitude is predicted to result in worse health and job dissatisfaction 
among employees.28 
 
 
 
Figure 1 The Job Strain Model of Karasek28 
 
The JDC model was extended in 1988 by Johnson and Hall29 to the Job Demand-
Control-Support (JDCS) model. The assumption is that high job strain situation 
occurs if there is a high level of job-demands, low decision latitude and low social 
support at work. In the JDCS model the additional dimension of occupational 
social support by employees and superiors becomes an essential resource that 
buffers the effect of high demands and low decision latitude and therefore, 
psychological strain.29 
General Introduction 
11 
3.2 The Effort-Reward Imbalance Model 
The Effort-Reward Imbalance (ERI) model by Siegrist30 focuses on the reward 
rather than the control structure of work and is another model used to identify a 
stressful psychosocial work environment and its effects on employees’ stress-
related health risks.31 As shown in Figure 2, the efforts at work and occupational 
rewards are two important key characteristics of this model.  
 
 
Figure 2 The Effort-Reward Imbalance Model30, 31 
 
The ERI model is based on the assumption that an imbalance between efforts 
and rewards results in strains, whereby high costs (effort) spent and low-gain 
(reward) received at work causes negative emotions, stress reactions and stress-
related long-term effects on health.30-32 Efforts represents job demands and/or 
obligations at work, such as time pressures, physical demands or responsibility, 
which are imposed on the employee. Occupational rewards are distributed by the 
employer and include money (salary, wage), received esteem as well as 
promotion prospects and job security.31, 33 An existing over-commitment 
(personal characteristic, intrinsic) of the employees has the potential to intensify 
this process, whereby a highly overcommitted employee is more likely to respond 
with more strain reaction to an effort-reward imbalance than is a less 
overcommitted employee.33 
3.3 The model of causes and consequences of work-related stress 
The model of ‘causes and consequences of work-related stress’ was originally 
developed from Kompier and Marcelissen27 and further adapted by different 
authors.21, 24 This model contains the JDC and the ERI Model and reveals stress 
as the result of a mismatch between individual needs and demands as well as 
those of the environment.21 Figure 3 presents the adapted model of ‘causes and 
consequences of work-related stress’ adapted by the Word Health 
General Introduction 
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Organisation.21 This model illustrates the causes of stress (risks for work-related 
stress, stressors), stress reactions (short-term) and consequences of work-
related stress (long-term) on the employee, individual characteristics of the 
employee as well as their inter-reactions.24  
 
 
 
Figure 3 The model of causes and consequences of work-related stress based on 
Kompier and Marcelissen27, adapted from Leka and Jain21 and Eurofound24 
 
Risks for work-related stress can arise from the job content (e.g. lack of variety, 
under-use of skills), the workload and work pace (e.g. overload of work, time 
pressure), the work schedule (e.g. shift work, long working hours), the control 
(e.g. decision authority) or the environment and equipment (e.g. lack of space, 
excessive noise) of the employee.21 Further risks for work-related stress can 
occur regarding the organisational culture (e.g. poor communication), the 
interpersonal relationships at work (e.g. poor relationships with superior and 
colleagues, lack of support at work), the role in the organisation (e.g. role clarity 
/ ambiguity / conflict), the career development (e.g. job insecurity, under-
promotion, poor salary) or the home-work interface (e.g. work-private life 
conflicts) or other risks (e.g. physical risks, aggression at work) of the employee.21 
If employees are exposed to risk factors at work that are not matched to their 
knowledge, abilities, skills and ability to cope, stress reactions may result.24 
Stress reactions may be physiological, behavioural, emotional or cognitive 
and have the potential to lead to more permanent health outcomes (long-term 
consequences) if they persist over a long time.24 
Long-term consequences for the employee can result in less reversible 
psychological and social outcomes (e.g. mental health problems, cognitive 
General Introduction 
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impairment) or physiological and physical (e.g. musculoskeletal disorder, 
cardiovascular disease, fatigue) or other outcomes (e.g. intention to leave the job 
/ profession, absenteeism).24  
Individual characteristics refer to characteristics of the employee, such as 
gender, age, educational level, values, competitiveness, over-commitment, 
family situation, social support in private life, physical fitness or his/her ability to 
cope with stressful situations. As Figure 3 shows, employee characteristics can 
have an impact on how an employee is able to deal with risks for work-related 
stress, and can also act as precursors or buffers of short-term and long-term 
consequences of stress at work.24 
The model of ‘causes and consequences of work-related stress’ based on 
Kompier and Marcelissen27, adapted from Leka and Jain21 and Eurofound24 was 
used as a theoretical framework to guide this thesis because of its comprehensive 
picture of stress at work. However, this theoretical framework is rather general 
and is not specific to the health care sector. Therefore, possible stressors, stress 
reactions, long-term consequences and individual characteristics were identified 
to guide this thesis from the European longitudinal Nurses’ Early Exit study34, 35 
and the RN4CAST study18 presented in Figure 4.  
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4. Ways to measure stress at work 
A number of approaches have already been used to assess work-related 
stressors, such as self-reports, observation-based measures, situation-based 
measures or physiological data.21, 36 Semmer and his colleagues36 published a 
figure that demonstrates multiple ways to measure stressors and strain (see 
Figure 5).  
 
 
 
Figure 5 Multiple measures of work-related stressors and strain36 
 
Figure 5 illustrates different possibilities for how to measure stressors at work, 
different ways to measure the well-being and strain of the employee as well as 
possible combinations of those possibilities.36 Also, it is possible to address 
issues of convergence between different sources for measuring stressors (b, f) 
as well as different sources for measuring employee well-being and strain (i, e).  
4.1 Employee self-report 
Self-report measures rely on employees’ self-assessments of work stressors, 
stress reactions and long-term consequences. Since it is easy to apply and 
measure possible stressors specific to the individual employee, self-reports are 
widely used.21, 37 In addition, self-reports provide insight into the internal 
psychological states of employees and may therefore be the only source of such 
information.38 
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The advantages of self-report questionnaires are that they are easy to use, cost 
saving, yield large amounts of data in a short time and are mostly easy to 
analyse.39 However, using employee self-reporting is not free from potential 
biases and errors, e.g., which may influence an employee’s response style (social 
desirability, acquiescence), negative affectivity or other personality 
characteristics or individual attribution processes.36, 39 Thus, employee self-report 
can be a useful data source, if design criteria for a good questionnaire 
development are fulfilled (e.g. neutral wording, no mixing of assessing stressors 
and consequences).39  
In their review, Leka and Jain21 summarized most relevant self-report 
questionnaires. The Copenhagen Psychosocial Questionnaire (COPSOQ)40 is 
one of the most widely used self-report questionnaires that assesses 
psychosocial stressors and stress reactions, as well as individual health and well-
being21 and has the advantage of a strong scientifically grounded theoretical 
background.39 The ERI questionnaire is also often used and is based on the 
theoretical background of the Effort-Reward Imbalance model30, including 
specific questions about an employee’s effort, reward and overcommitment. The 
Job-Content Questionnaire (JCQ) based on the JDC model of Karasek41 is also 
a well-known self-report questionnaire and assesses an employee’s demands, 
control and support at work.21  
4.2 Situation-based measures 
Situation-based measures refer to employees’ self-observation of events, 
experiences and actions related to stress at work, using event or time-sampling 
procedures.36, 42 For example, an employee writes a description of a stressful 
event that occurred in the prior month, consequences of this event for her-/himself 
and others as well as her/his experienced feelings and reactions and coping 
strategies.38, 43  
The main advantages of situation-based measures are that the employee 
is free to assess stressors and effects that are relevant from their point of view, 
rather than presenting them with a predetermined set of answers.38 In addition, 
situation-based measures have the potential to reveal knowledge about what 
exactly happens in stressful situations, employee’s experiences, feelings and 
successful or non-successful coping strategies.44 Moreover, using event- or time-
sampling procedures may decrease retrospective biases of employees, since 
they do not rely on memories over an extended time period.36 However, 
difficulties with this method of data collection can be the question of which events 
are considered to be stressful and which are not. Semmer and his colleagues36 
illustrate this with an example: if a person is chronically affected by a high 
workload, she/he may not report ongoing time pressure as a current ‘event’ 
(p.241).36 Therefore, more stable and permanent stressors at the workplace may 
be less well represented using event-based measures.36 In addition, some of the 
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reported events may not be representative or typical and are in fact very rare, 
regarding employee’s overall working conditions and environment (e.g. current 
restructuring, move to another building).36 This depends also on the duration of 
the sampling period, while short periods over which events were sampled can 
limit the results.43 Moreover, situation-based measures are based on an 
employee’s self-assessment of stressful events and, therefore, have the same 
potential biases and errors as those described in the self-report.36 Nevertheless, 
situation-based measures can be a useful data source regarding stressors and 
employees’ well-being and strain, provided that the limitations, potential biases 
and errors described above are taken into account.  
4.3 Observation-based measures 
Another possible source for assessing stressors at work is to use observation-
based data (e.g. using external observers or superiors). Observation-based 
measures are expected to provide a more independent view (independent from 
the employee) of possible stressors at work.38 These measures are typically filled 
out by external observers, supervisors or are based on employee interviews.21 
Most common stress observation measures are job and task analysis (e.g. work 
function, tasks), company analysis (company stress diagnosis) or observational-
based checklists of work stressors.21, 45 Archival data is also often used, such as 
data on sickness absences or accidents at work.39 
The advantages of using observational measures are that the work 
environment can be assessed directly, free from the possible influences of an 
employee’s personal characteristics or attributions.36 Nevertheless, it is not that 
easy to objectively capture stressors at the workplace and using observation-
based measures can also be afflicted with problems and measurement errors. 
Observations can be cost consuming and, therefore, mostly only a limited time 
can be observed.46 This limited information that observers unavoidably have can 
lead to over-generalisation and the observer’s compensation for any missing data 
with the use of predominant information (e.g. halo-effect).36 Also, common 
stereotypes, which are related to the observer’s interpretation and level of 
knowledge are possible.36 In addition, many strains are internal states (e.g. 
emotional pressure, feeling unable to cope) or based on mental processes of the 
employees and, therefore, are not easy to observe externally.36, 37 Being 
observed can also influence employees’ behaviour and workflows. The presence 
of an external observer has the potential to influence the behaviour of the 
observed employee, e.g. due to personal characteristics of the observer 
(personal reactivity) or because they feel observed (procedural reactivity).46, 47 
Moreover, using external observers can also introduce subjective bias according 
to the observer’s own experiences, perceptions or memories.36, 46 Also, the 
association of externally assessed (independent of the employee) stressors and 
an employee’s health outcomes are usually weaker than the employee’s self-
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assessed stressors.21 Nevertheless, observation-based measures of stressors 
can be a useful data source, if attention is paid to personal and procedural 
reactivity, extensive training of observers, appropriate sampling procedures (e.g. 
duration and timing of observation) and observation-based data are used as a 
complement to rather than a substitute for self-reported data.36, 46 
4.4 Physiological measures 
A further data source for assessing stress among employees at work is to use 
physiological measures. The focus of physiological measures of stress lies mainly 
on cardiovascular symptoms (such as an employee’s heart rate or blood 
pressure), biochemical symptoms (e.g. level of blood sugar, steroid hormones, 
cholesterol, catecholamines such as adrenaline, noradrenaline or level of uric 
acid) or gastrointestinal symptoms (such as peptic ulcers).36, 38, 48  
The advantages of using physiological measures in assessing stress 
reactions is seen as an alternative to an employee’s self-assessment and the 
focus on central physiological stress responses.38, 39 In addition, physiological 
data are considered more robust and not easily adjusted to expectations of the 
employee and her/his subjective perception of stress and well-being.36 However, 
when using physiological measures to collect data on stress, it must be taken into 
account that ‘physiological systems are bodily systems in their own right’ (p. 
224)36, following their own laws, and are therefore not simply another source for 
gathering data on stress.36 As Kompier describes, such bodily systems follow 
their own laws and are sometimes only partly coupled with each other and with 
other response systems (e.g. psychological and behavioural reactions to 
stress).39 This is also reflected in the inconsistency of the relation between self-
reported mental stress and cortisol output in a previous review49, where no 
apparent associations could be found. In addition, collecting physiological data is 
not only more expensive than using employee’s self-reports, but also more 
cumbersome to collect and presupposes a certain level of employee 
compliance.36 Moreover, the validity of physiological assessments can be 
affected by numerous factors, such as stable factors of the employee (e.g. 
genetic tendency, race, age, sex), factors according to the time and amount of 
data collection, the environment (temperature, humidity), the behaviour of the 
employee (consumption of caffeine, nicotine, alcohol, food or their physical 
fitness) and the employee’s current health status.36, 38 Furthermore, physiological 
measures may provide knowledge about an employee’s physical reactions and 
give limited information about its cause (stressors) linked to those physical 
reactions.39 Nevertheless, physiological measures can be a useful data source of 
an employee’s stress reactions, if multiple measures over time are used, 
influencing factors are controlled as well as possible, a uniform procedure for 
handling the samples is used and base rate measures (in relaxed situations) are 
used to compare with measures of stressful situations at work.36, 38  
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4.5 Multi source measures 
Each of the above described ways of data collection brings its advantages and 
disadvantages. However, the convergence among different data sources is 
mostly low, which can make the interpretation of the results difficult and may raise 
the question of which source of data is more valid. For example, the convergence 
of subjectively and objectively assessed stress indicators usually ranges between 
10 and 30%.21, 36 However, none of these measures is ‘superior’ to another, since 
each source of data in some way covers different perspectives, such as 
permanent or stable stressors and strain, certain stressful events, coping 
responses, external assessment of stressors or physiological response systems. 
Therefore, objectively assessed stressors should not be seen as ‘the true reality’ 
but rather as complementary to subjectively assessed stressors that provide 
further insights into the current work situation.36 Therefore, a combination of 
different sources of data contributes to a more complete picture of stress at work 
and is, therefore, recommended by various authors.36, 37, 39 
5. Problem statement 
Reducing stress at work and improving working conditions is essential for 
retaining health professionals at work.8, 18 Therefore, the determination of salient 
stressors at work and their association with health professionals’ stress reactions 
as well as the long-term consequences of stress at work are key to developing 
appropriate prevention and intervention strategies.50 Although some recent 
studies have been undertaken, these studies had a special focus on stress at 
work specifically among nurses51-53 or their results covered only a specific area 
of the Swiss healthcare system.8, 20, 54 In general, studies focusing on stress at 
work among different health professional disciplines, stress at work at different 
hierarchical levels or assessing stressors using different data sources are scarce. 
Thus, several gaps in our knowledge have been identified. They are:  
 
• Knowledge about the extent of stressors, stress reactions and long-term 
consequences among different health disciplines (nursing staff and 
midwives, physicians, medical-technical and medical-therapeutic 
professionals), especially in Swiss hospitals.  
• Knowledge about relevant work stressors associated with health 
professionals’ stress reactions and long-term consequences. 
• Knowledge about the extent of work-related stress among health 
professionals working at different hierarchical levels. 
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• Knowledge about work stressors based on different data sources; i.e. the 
availability of an observation-based assessment tool that fits with the 
working conditions in the health care setting and can be linked to health 
professionals’ self-assessment of work stressors.  
6. Aim and research questions 
The overall aim of this thesis is to provide knowledge on the extent of stress at 
work in the Swiss healthcare system, including various settings and types of 
health professionals, in order to develop effective prevention and intervention 
strategies tailored to the working conditions of Swiss health professionals. 
Therefore, the following research questions were addressed in this thesis: 
 
(1) To what extent are health professionals in acute care and rehabilitation 
hospitals affected by work-related stressors, stress reactions and long-
term consequences? (Chapter 2) 
(2) Which stressors are associated with health professionals’ stress 
reactions and long-term consequences of stress at work working in 
acute care and rehabilitation hospitals? (Chapter 2, 3) 
(3) To what extent are health professionals working in upper-, middle- and 
lower-management positions along with those not working in 
management positions in Swiss hospitals (acute care, rehabilitation, 
psychiatric), nursing homes and home care organisations affected by 
stressors, stress reactions and long-term consequences of stress at 
work? (Chapter 4) 
(4) What instrument is needed to assess work stressors via external 
observations in the health care sector (hospitals, nursing homes, home 
care organisations) and how reliable and valid is that instrument? 
(Chapter 5) 
(5) For which stressors is the convergence between self-reports and 
external observations small among health professionals working in 
Swiss hospitals, nursing homes and home care organisations? 
(Chapter 6) 
These research questions will be addressed in the following chapters: 
 
Chapter 2 provides results from a study on relevant work stressors in Swiss acute 
care and rehabilitation hospitals and identifies their relationship with stress 
reactions and long-term consequences separately among nursing staff and 
midwives, physicians, medical-technical and medical-therapeutic professionals 
using a cross-sectional study design. 
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Chapter 3 provides results from a study on key associated factors of ‘work-
private life conflicts’ as well as associated factors of ‘quality of managerial 
leadership’ among Swiss health professionals working in acute care and 
rehabilitation hospitals using a cross-sectional design. Chapter 3 is based on the 
same dataset as Chapter 2.  
 
Chapter 4 reports on an investigation that uses a cross-sectional design to 
assess the extent of stress at work (stressors, stress reactions, long-term 
consequences) for health professionals working in upper-, middle- and lower-
management positions, along with those not working in management positions in 
Swiss hospitals, nursing homes and home care organisations. 
 
Chapter 5 reports on the development and testing of an observation-based 
assessment tool that fits with the working conditions in Swiss hospitals (acute 
care, rehabilitation, psychiatric), nursing homes and home care organisations and 
assesses various stressors at work. The newly developed observation-based 
assessment tool was also tested for its construct validity, reliability, convergent 
validity and usability in the health care sector. 
 
Chapter 6 combines two different data sources to identify convergences between 
health professionals’ self-reports and external observations concerning stressors 
at work in Swiss hospitals (acute care, rehabilitation, psychiatric), nursing homes 
and home care organisations. Chapter 6 is based on the same dataset as 
Chapter 5 but including health-professionals’ self-reports.  
 
Chapter 7 contains a general discussion on the main findings of the thesis, 
provides possible interpretations of these results as well as further guidelines on 
how to apply this knowledge to develop effective prevention and intervention 
strategies in the Swiss health care system.  
6.1 Ethical considerations 
All studies conducted in this thesis were conducted according to Swiss legal and 
regulatory requirements. In addition, the local Swiss ethical board in Bern 
confirmed that the studies do not warrant a full ethical application and does not 
fall under the Swiss Federal Act on Research Involving Human Beings (Req-
2016-00616). All studies were conducted on a voluntary basis for all 
organisations, health professionals and external observers participating; all 
participants were free to stop filling out the questionnaires or to stop external 
observations at any time.  
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Abstract 
Aims and objectives: This study aimed to identify significant work stressors 
associated with stress symptoms, job satisfaction, intention to leave and health-
related outcomes among health professionals. 
Background: The workforce shortage of health professionals is a current 
concern and a reduction of work-related stress is thus essential for retaining 
health professionals. Studies on the extent of work-related stress in different 
health professions are limited. 
Methods: The research was conducted with a cross-sectional study 
encompassing 26 randomly selected acute care and rehabilitation hospitals. The 
sample consisted of 3398 health professionals. The study was undertaken in 
accordance with the STROBE checklist for observational studies. 
Results: Work-private life conflicts were significantly associated with health 
professionals’ stress symptoms, job satisfaction, intention to leave the 
organisation and profession, their general health status, burnout symptoms and 
quality of sleep. Also, opportunities for development, the behaviour of the direct 
line manager (e.g. quality of leadership, unfair behaviour, rewards given) along 
with various profession-specific stressors were the important predictors revealed. 
Conclusions: This study shows the high relevance of preventing and reducing 
work-private life conflicts, enhancing leadership qualities as well as opportunities 
for development among health professionals working in acute care and 
rehabilitation hospitals. Also, differences between health professions should be 
taken into consideration in developing strategies for reducing stress at work. 
Relevance to clinical practice: The results of this study are particularly relevant 
for health professional leaders and reveal the urgent need in hospital practice for 
effective strategies to improve health professionals’ work-private life balance, 
opportunities for development and quality of leadership. 
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Summary statement 
What does this paper contribute to the wider global clinical community? 
• Existing work-private life conflicts, lacking opportunities for development 
and the behaviour of the direct line manager were identified as relevant 
stressors at work and were associated with health professionals’ stress 
symptoms, job satisfaction as well as health and motivation to remain at 
work. 
• Health professional leaders play an important role in reducing work-
related stress among their employees, and our study results indicate 
where interventions to improve working conditions in acute and 
rehabilitation hospitals are needed. 
• The paper also reveals the extent of work-related stress in different 
health professions and how essential it is to develop individual 
strategies separately shaped to the specific working conditions of each 
health profession. 
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1. Introduction 
The shortage of health professionals is becoming increasingly acute, and in 
several countries healthcare systems are struggling with recruiting a qualified 
health workforce.1, 2 Work-related stress, poor working conditions and reward 
frustration among the health professions play an important role and are 
associated with health professionals’ intention to leave their career prematurely.3-
5 
Work-related stress is defined as ‘a pattern of reactions that occurs when 
workers are presented with demands or pressures (stressors) that are not 
matched to their knowledge, abilities and skills and which challenge their ability 
to cope’.6, 7 Stress among health professionals can be caused by high emotional, 
mental and physical demands at work, along with time pressures, understaffing 
and experiences of work-related aggression.3, 8, 9 Other study results indicate that 
high workload, work-private life conflicts, a lack of work schedule flexibility, long 
working hours and shift work can lead to a higher rate of emotional exhaustion 
and burnout among health professionals.10-12 However, the study of Gilles, 
Burnand13 indicates that the relevance of these stressors for health professionals’ 
burnout-symptoms, intention to leave and job satisfaction can differ between the 
various health care professions, since there was for example a stronger 
association between workload and burnout among physicians, nurses and 
laboratory staff compared to other health professionals. 
2. Background 
Health professionals’ perceived stress at work can not only increase their 
intention to leave their job, but also negatively affect their mental and physical 
health, job satisfaction and safety at work.14-16 Health professionals are especially 
affected by severe burnout-symptoms, musculoskeletal disorders and carry a 
higher risk for adverse cardiovascular health than do workers in other areas or 
labour segments.17-19 Furthermore, high levels of stress and understaffing at work 
also show negative associations with patient safety and quality of care.9, 15 
Reducing salient stressors at work and improving working conditions is 
thus essential for retaining health professionals3, 9. Therefore, determining the 
most salient stressors in the work environment is key to developing appropriate 
prevention strategies.20 Although some recent studies have been undertaken for 
Swiss nurses10, there is still a lack of clarity on the situation for various health 
professionals in Switzerland. 
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Therefore, the aim of this study was to identify relevant work stressors in Swiss 
hospitals, and to identify their relation to stress reactions and long-term 
consequences separately among nursing staff and midwives, physicians, 
medical-technical and medical-therapeutic professionals.  
3. Methods 
3.1 Design 
This study utilized a cross-sectional design, and is part of the national STRAIN 
study, ‘work-related STRess Among health professionals IN Switzerland’. The 
national STRAIN study is a cluster randomised controlled trial (Clinical Trials 
registration: NCT03508596) that is based on three data measures (T0, T1, T2) and 
aims to reduce the level of work-related stress among different health 
professional disciplines with a 2-day intervention program for leaders between T1 
and T2. The data presented in this study is based on the STRAIN base rate 
measure T0 and was collected from September 2017 until the end of March 2018 
in Swiss acute care and rehabilitation hospitals. The study adhered to the 
STROBE (STrengthening the Reporting of OBservational studies in 
Epidemiology) checklist (see Appendix 1). 
3.2 Recruitment  
This study was conducted in the Swiss healthcare system, which is highly 
complex and includes aspects of managed competition as well as influences of 
direct democracy. The 293 Swiss hospitals can vary in size from 2-3 beds to more 
than 2000 beds, which may seem rather small size compared to other countries, 
and include acute care, rehabilitation and psychiatric hospitals.21  
For this study, both acute care and rehabilitation hospitals were included, 
since many of the Swiss acute care hospitals have integrated their rehabilitation 
wards internally. Hospitals that were too small (average number of beds < 20, 
and/or fewer than 7 employees) or specialised (e.g. only gynaecology or 
neonatology) were excluded. Acute care and rehabilitation hospitals were 
randomly selected from a list of all registered hospitals obtained from the Swiss 
Federal Statistical Office in 2016. To ensure a sufficiently large sample, a total of 
70 acute and rehabilitation hospitals were randomly selected (using 
randomizer.org) and invited to participate. Therefore, a flyer containing 
information about the study was sent directly to the CEO or head of Human 
Resources of these organisations. In the end, 26 hospitals (acute care and 
rehabilitation) took part in the study.  
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3.3 Sample and data collection 
Data collection began with a contact person in each organisation distributing the 
questionnaires via email or printed-paper version to all nursing staff, midwives, 
physicians, medical-technical and medical-therapeutic professionals, at all skill 
levels. A short film and a written study flyer were used to inform employees about 
the study. The participants had one month to complete the questionnaire and 
received a standardized reminder after two weeks. The questionnaire for 
employees was available in all Swiss languages (German, French and Italian) 
online (via either umfrageonline® or surveymonkey®) and in a printed-paper 
version. 
3.4 Questionnaire 
The questionnaire design was based on one of the leading stress models, 
‘causes and consequences of work-related stress’ from Eurofound6, as a 
theoretical framework. Therefore, the questionnaire consists of well-established 
scales assessing potential stressors at work (e.g. demands at work), stress 
reactions (e.g. behavioural or cognitive stress symptoms) and long-term 
consequences (e.g. general health status, burnout-symptoms, quality of sleep), 
which have already been tested in the healthcare field.  
 
Table 1 Source and content of scales and single items used in the questionnaire 
Name of the 
Scale/Item Source Items Content Direction* 
Individual characteristics & personal environment 
Demographic information   
Demographics, 
education, position, 
professional 
experience 
based on 
NEXT and 
in-house 
developed 
single 
items 
9 e.g. age, gender, years of 
professional experience 
none 
Personal environment   
Social support 
(private) 
OSLO 
OSS-3 
scale 
3 e.g. support of family or 
friends in private life in the 
case of major personal 
problems 
high score 
= pos. 
Stressors at work   
Demands at work   
Quantitative 
demands 
COPSOQ 3 e.g. work at a high pace, 
doing overtime 
high score 
= neg. 
Cognitive demands COPSOQ 8 e.g. required knowledge, 
remembering many things 
high score 
= pos. 
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Name of the 
Scale/Item Source Items Content Direction* 
Sensorial demands COPSOQ 5 e.g. precision, vision, 
attention 
high score 
= neg. 
Emotional demands NEXT 4 e.g. confrontation with death, 
aggressive patients 
high score 
= neg. 
Physical demands EWCS 
Q30 (A, B, 
C, E) 
4 e.g. lifting or moving people 
or heavy loads 
high score 
= neg. 
Demands to hide 
emotions 
COPSOQ 2 e.g. hiding feelings high score 
= neg. 
Work environment COPSOQ 5 e.g. be exposed to noise, 
cold, chemicals 
high score 
= neg. 
Work organisation and content   
Opportunities for 
development 
COPSOQ 3 e.g. opportunity to develop 
skills 
high score 
= pos. 
Influence at work  COPSOQ 3 e.g. degree of influence 
concerning work 
high score 
= pos. 
Scope for breaks / 
holidays 
COPSOQ 2 e.g. decide when to take a 
break / holidays 
high score 
= pos. 
Meaning of work COPSOQ 2 e.g. perceiving work as 
meaningful / important 
high score 
= pos. 
Bond with the 
organisation 
COPSOQ 2 e.g. being proud to belong to 
this organisation 
high score 
= pos. 
Social relations and leadership   
Predictability COPSOQ 2 e.g. being informed in 
advance about decisions, 
changes 
high score 
= pos. 
Rewards COPSOQ 1 e.g. work is recognised and 
appreciated by the superior 
high score 
= pos. 
Role clarity COPSOQ 3 e.g. clear work tasks, 
objectives, area of 
responsibility 
high score 
= pos. 
Role conflicts COPSOQ 3 e.g. contradicting role 
requirements 
high score 
= neg. 
Quality of 
leadership 
COPSOQ 4 e.g. superior is good at work 
planning, solving conflicts 
high score 
= pos. 
Social support at 
work 
COPSOQ 4 e.g. received support from 
colleagues/superior 
high score 
= pos. 
Feedback COPSOQ 2 e.g. received feedback from 
superior 
high score 
= pos. 
Social relations at 
work 
COPSOQ 1 e.g. possibility to talk to 
colleagues during work 
high score 
= pos. 
Social community 
at work 
COPSOQ 2 e.g. atmosphere, co-operation 
high score 
= pos. 
Unfair behaviour COPSOQ 1 e.g. feeling unjustly criticized by colleagues/superior 
high score 
= neg. 
Person-work interface   
Job insecurity COPSOQ 4 e.g. worried about becoming unemployed 
high score 
= neg. 
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Name of the 
Scale/Item Source Items Content Direction* 
Insecurity of the 
working 
environment 
COPSOQ 
2 e.g. changes in shift schedules 
high score 
= neg. 
Home-work interface   
Work-private life 
conflict 
COPSOQ 5 e.g. conflict between work and private life 
high score 
= neg. 
Demarcation COPSOQ 2 e.g. being available in leisure time for work issues 
high score 
= neg. 
Stress reactions   
Behavioural stress 
symptoms  
COPSOQ 8 e.g. not having time to relax 
or enjoy life 
high score 
= neg. 
Cognitive stress 
symptoms 
COPSOQ 8 e.g. problems concentrating, 
taking decisions 
high score 
= neg. 
Long-term consequences   
Job satisfaction and intention to leave   
Job satisfaction COPSOQ 6 e.g. being pleased with work 
prospects, conditions 
high score 
= pos. 
Intention to leave 
the organisation 
COPSOQ 1 e.g. thoughts on job changes high score 
= neg. 
Intention to leave 
the profession 
COPSOQ 1 e.g. thoughts on career 
change 
high score 
= neg. 
Health-related outcomes   
General health 
status 
EQ-5D-5L 1 self-rated health status in 
general 
high score 
= pos. 
Burnout-symptoms COPSOQ 3 e.g. emotionally, physically 
exhausted 
high score 
= neg. 
Quality of sleep  NEXT 4 e.g. quality of sleep when 
working/in leisure time 
high score 
= pos. 
 
Scales or single items in the questionnaire from the Nurses’ early exit study questionnaire 
– NEXT30, the Oslo social support scale28, the Copenhagen Psychosocial Questionnaire22-
25, the Sixth European Working Conditions Survey32, and the EQ-5D-5L33,34 from the 
EuroQol Group, *Direction of scale/item indicates whether a high score means positive 
(pos.) or negative (neg.) conditions/consequences 
 
Table 1 reveals the content of the questionnaire and the scales used to assess 
various stressors, stress reactions and long-term consequences. Most of those 
scales or single items are from the Copenhagen Psychosocial Questionnaire – 
COPSOQ (Version I-III).22-25 The COPSOQ is an international instrument 
designed for the assessment of psychosocial conditions in workplaces that has 
been translated into more than 25 languages, thus allowing international 
comparison.24 The scales we included from COPSOQ revealed satisfactory-good 
construct validity, criterion validity, diagnostic power and reliability (Cronbach’s 
alpha .64 - .89) in previous studies.23, 26, 27 All item responses were scored on a 
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five-point Likert scale with five options: always, often, sometimes, seldom, 
never/hardly ever or to a very large extent, to a large extent, somewhat, to a small 
extent, to a very small extent. 
In addition, for assessing social support in private life, the OSLO OSS-3 
scale from Sarason, Levine28 was used. Furthermore, the scale on ‘emotional 
demands’ originally developed from de Jonge, Mulder29, adapted and translated 
in the Nurses’ Early Exit study (NEXT) of Hasselhorn, Tackenberg30 was used as 
well as the scale on ‘quality of sleep’, likewise developed and tested in the NEXT 
study.31 To assess ‘physical demands’, we used the EWCS Q30 items from the 
Sixth European Working Conditions Survey, developed and tested by 
Eurofound.32 Furthermore, to assess general health status, the internationally 
used EQ-5D-5L from the EuroQol Group33, 34 was used. All scales were available 
in the Swiss languages (German, French, Italian) and showed satisfactory-good 
validity and reliability (Cronbach’s alpha .64 - .78). 
For all scales used in the questionnaire, consent was obtained from the 
original authors for their use. The questionnaire included a total of 100 questions 
and took participants on average 35 minutes to complete.  
3.5 Ethical considerations 
The local Swiss ethical board in Bern confirmed that the study does not warrant 
a full ethical application and does not fall under the Swiss Federal Act on 
Research Involving Human Beings (Req-2016-00616). The study was on a 
voluntary basis for all organisations and health professionals participating; all 
participants were free to stop filling out the questionnaire at any time. 
3.6 Data analysis 
Data were analysed using SPSS 25®. For data analysis, all Items assessing 
‘stressors’, ‘stress reactions’ and ‘long-term consequences’ (see Table 1) were 
transformed and standardised on a value range from 0 to 100 points (0 was the 
minimum value, 100 the maximum value), considering reverse scored items. 
Items/scales on ‘individual characteristics & personal environment’ were 
excluded from this transformation. If less than half of the questions in a scale had 
been answered, no average score was calculated.22 
First, descriptive statistics describing the study sample, as well as for all 
scales assessing ‘stressors’, ‘stress reactions’ and ‘long-term consequences’ 
were calculated. To further test for significant differences between the health 
professional groups ‘nurses & midwives’, ‘physicians’, ‘medical-technical’ and 
‘medical-therapeutic professions’, the Kruskal-Wallis H test (significance level of 
0.05) and pairwise comparisons (using the Bonferroni correction for multiple 
tests) was used, since the test of homogeneity of variance was significant and 
there were no equal-sized samples of data.  
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Second, multiple regression models were calculated using the forced entry 
method, in which all predictors (stressors at work) are entered simultaneously 
into the model, according to the theoretical framework of Eurofound (2005) and 
in accordance with thematic fields of COPSOQ.26 According to this theoretical 
background, scales assessing ‘stressors’ at work were used as independent 
variables and scales assessing ‘stress reactions’ and ‘long-term consequences’ 
as used as outcome variables (dependent variables) in the regression analysis 
(see Figure 1). For each outcome variable (e.g. behavioural stress symptoms) a 
multiple linear regression model was calculated for nurses and midwives, 
physicians, medical-technical and medical-therapeutic professionals separately 
(due to similar working conditions in these groups) and controlled for ‘gender’, 
‘years of professional experience’, ‘childcare’ and ‘social support’ in their private 
lives. No multicollinearity between the estimated regression coefficients was 
found using the variance inflation factor (VIF) in each regression model. 
Moreover, beta coefficients to estimate the effect of all predictors and to assess 
the explained variance (R square) of the outcome variable, as well as t-statistics 
and p-values (2-tailed), were computed. Since the assumption of 
homoscedasticity was not met for all regression models, standard errors, p-
values and confidence intervals were computed based on bootstrap (r=1000 
bootstrap, bias corrected and accelerated, 95% CI).  
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4. Results 
4.1 Study sample 
In total, 3398 health professionals working in acute care or rehabilitation hospitals 
took part in the study. Of these, 80% were from the German-speaking and 20% 
from the French-speaking regions of Switzerland. The response rate of 
participants was 37%. The study sample consisted of 66% nurses, 2% midwives, 
11% physicians, 9% medical-technical professionals and 9% medical-therapeutic 
professionals. Participants were mostly highly educated (academic level) (79%), 
female (81%), with a mean age of 40 years. Most participants (67%) were born 
in Switzerland, another 13% in Germany, 4% in France and 16% in other 
countries (e.g. Italy, Portugal, Kosovo). Participating health professionals were 
mostly employed on a permanent basis (81%) and 74% worked 33-42 hours per 
week. Of those participants who did not work full time (42h/week), 39% stated 
that they do not want to work more hours due their work-life balance and 35% 
due to work stress (e.g. physical demands or psychological stress, shift work). 
4.2 Results regarding different health professional groups 
Table 2 presents an overview of stressors at work, stress reaction and long-term 
consequences for all health professionals (i.e., administration, research 
personnel included) and separately for nurses and midwives, physicians, 
medical-technical and medical-therapeutic professionals, using Kruskal-Wallis 
tests to identify significant differences between these four groups. 
Nurses and midwives showed the highest scores on ‘sensorial’ (M=88.6, 
SD=11.7), ‘emotional’ (M=62.9, SD=14.7) and ‘physical demands’ at work 
(M=45.8, SD=22.2) compared to the other health professionals. They also 
showed a more demanding work environment (M=42.3, SD=18.6) than 
physicians (M=30.5, SD=20.1) and medical-therapeutic professionals (M=26.3, 
SD=18.8). In addition, nurses and midwives reported fewer ‘opportunities for 
development’ (M=72.4, SD=14.8), than physicians (M=77.5, SD=14.6) and 
medical-therapeutic professionals (M=75.1, SD=14.0). Also, they reported a 
lower ‘scope for breaks and holidays’ (M=55.6, SD=19.9) than physicians 
(M=60.3, SD=18.3) and medical-technical professionals (M=63.2, SD=16.6). In 
addition, they had higher scores regarding ‘role conflicts’ (M=41.9, SD=20.6) than 
medical-technical (M=36.1, SD=19.5) and medical-therapeutic professionals 
(M=35.3, SD=18.3). Regarding long-term consequences, nurses and midwives 
revealed to have the lowest scores on ‘job satisfaction’ (M=67.5, SD=14.6) and 
the highest scores on ‘intention to leave the profession’ (M=18.9, SD=22.4). They 
also reported poorer ‘quality of sleep’ (M=65.8, SD=18.3) than medical-technical 
(M=69.0, SD=18.7) and medical-therapeutical professionals (M=70.5, SD=17.8). 
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Physicians had the highest scores on ‘quantitative demands’ (M=67.2, SD=15.9) 
compared to other health professionals. In addition, they reported lower ‘role 
clarity’ (M=76.4, SD=15.3) than nurses and midwives (M=79.7, SD=13.8) and 
medical-technical professionals (M=80.3, SD=14.6). Also, physicians showed 
higher scores regarding ‘role conflicts’ (M=41.3, SD=20.3) than did medical-
technical (M=36.1, SD=19.5) and medical-therapeutic professionals (M=35.3, 
SD=18.3). In addition, ‘work-private life conflicts’ (M=50.2, SD=22.2) and 
difficulties with ‘demarcation’ (M=49.6, SD=25.1) were highest among physicians. 
Regarding long-term consequences, physicians reported the highest scores 
regarding ‘behavioural stress symptoms’ (M=30.6, SD=20.7). In addition, they 
reported poorer ‘quality of sleep’ (M=64.0, SD=19.8) than medical-technical 
(M=69.0, SD=18.7) and medical-therapeutic professionals (M=70.5, SD=17.8).  
Medical-technical professionals experienced a more ‘demanding work 
environment’ (M=45.5, SD=17.8) than physicians (M=30.5, SD=20.1) and 
medical-therapeutic professionals (M=26.3, SD=18.8). Also, they reported having 
fewer opportunities for development (M=73.4, SD=14.2) than physicians 
(M=77.5, SD=14.6). Overall, they tended to have the lowest ‘influence at work’ 
(M=40.6, SD=20.5) and highest ‘job insecurity’ (M=21.6, SD=19.9).  
Medical-therapeutic professionals reported the lowest scores on 
‘cognitive demands’ at work (M=70.4, SD=13.2) and experienced a lower ‘scope 
for breaks and holidays’ (M=55.2, SD=20.9) than did physicians (M=60.3, 
SD=18.3) and medical-technical professionals (M=63.2, SD=16.6). In addition, 
their ‘meaning of work’ (M=79.7, SD=15.7) and ‘social relations’ at work ratings 
(M=52.3, SD=27.0) were lowest compared to other health professionals. Also, 
they reported lower ‘role clarity’ (M=75.7 SD=14.5) than nurses and midwives 
(M=79.7, SD=13.8) and medical-technical professionals (M=80.3, SD=14.6). 
  
Chapter 2 
38 
 
 
  
 
Al
l h
ea
lth
 
pr
of
es
si
on
al
s 
(n
=3
39
8)
 
1=
N
ur
si
ng
 s
ta
ff 
an
d 
m
id
w
iv
es
 
(n
=1
90
5)
 
2=
Ph
ys
ic
ia
ns
 
(n
=2
99
) 
3=
M
ed
ic
al
-
te
ch
ni
ca
l p
ro
f. 
(n
=2
41
) 
4=
M
ed
ic
al
-
th
er
ap
eu
tic
 
pr
of
. (
n=
23
7)
 
Kr
us
ka
l-W
al
lis
-T
es
t* 
St
re
ss
or
s 
at
 w
or
k 
N
 
M
ea
n 
SD
 
M
ea
n 
 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
p-
va
lu
e 
*S
ig
ni
fic
an
t 
di
ffe
re
nc
es
  
Q
ua
nt
ita
tiv
e 
de
m
an
ds
 
30
87
 
60
.4
 
15
.6
 
60
.6
 
15
.0
 
67
.2
 
15
.9
 
57
.2
 
13
.9
 
56
.6
 
16
.7
 
0.
00
0 
1v
s2
, 1
vs
3,
 
1v
s4
, 2
vs
3,
 2
vs
4 
C
og
ni
tiv
e 
de
m
an
ds
 
30
84
 
73
.5
 
13
.8
 
74
.4
 
12
.9
 
77
.8
 
12
.5
 
72
.9
 
12
.6
 
70
.4
 
13
.2
 
0.
00
0 
1v
s2
, 1
vs
4,
 
2v
s3
, 2
vs
4,
 3
vs
4 
Se
ns
or
ia
l 
de
m
an
ds
 
30
85
 
86
.1
 
13
.6
 
88
.6
 
11
.7
 
84
.4
 
14
.7
 
86
.1
 
12
.3
 
78
.9
 
16
.1
 
0.
00
0 
1v
s2
, 1
vs
3,
 
1v
s4
, 2
vs
4,
 3
vs
4 
Em
ot
io
na
l 
de
m
an
ds
 
30
75
 
59
.5
 
16
.3
 
62
.9
 
14
.7
 
60
.4
 
12
.9
 
52
.7
 
16
.3
 
58
.8
 
11
.4
 
0.
00
0 
1v
s2
, 1
vs
3,
 
1v
s4
, 2
vs
3,
 3
vs
4 
Ph
ys
ic
al
 
de
m
an
ds
 
30
66
 
41
.2
 
22
.5
 
45
.8
 
22
.2
 
23
.9
 
14
.8
 
40
.8
 
19
.9
 
34
.6
 
22
.0
 
0.
00
0 
1v
s2
, 1
vs
3,
 
1v
s4
, 2
vs
3,
 
2v
s4
, 3
vs
4 
D
em
an
ds
 to
 h
id
e 
em
ot
io
ns
  
28
76
 
42
.8
 
22
.6
 
43
.1
 
22
.6
 
44
.0
 
21
.2
 
42
.3
 
22
.6
 
43
.2
 
20
.1
 
0.
95
0 
no
ne
 
W
or
k 
en
vi
ro
nm
en
t 
30
48
 
39
.2
 
19
.8
 
42
.3
 
18
.6
 
30
.5
 
20
.1
 
45
.5
 
17
.8
 
26
.3
 
18
.8
 
0.
00
0 
1v
s2
, 1
vs
4,
 
2v
s3
, 3
vs
4 
O
pp
or
tu
ni
tie
s 
fo
r 
de
ve
lo
pm
en
t  
31
24
 
72
.9
 
15
.4
 
72
.4
 
14
.8
 
77
.5
 
14
.6
 
73
.4
 
14
.2
 
75
.1
 
14
.0
 
0.
00
0 
1v
s2
, 1
vs
4,
 2
vs
3 
In
flu
en
ce
 a
t w
or
k 
30
37
 
48
.0
 
20
.3
 
46
.3
 
19
.1
 
49
.6
 
21
.4
 
40
.6
 
20
.5
 
59
.7
 
16
.2
 
0.
00
0 
1v
s3
, 1
vs
4,
 
2v
s3
, 2
vs
4,
 3
vs
4 
Sc
op
e 
fo
r b
re
ak
s 
/ h
ol
id
ay
s 
30
30
 
58
.0
 
20
.4
 
55
.6
 
19
.9
 
60
.3
 
18
.3
 
63
.2
 
16
.6
 
55
.2
 
20
.9
 
0.
00
0 
1v
s2
, 1
vs
3,
 
2v
s4
, 3
vs
4 
 Ta
bl
e 
2 
Ex
te
nt
 o
f w
or
k 
st
re
ss
or
s,
 s
tre
ss
 re
ac
tio
n 
an
d 
lo
ng
-te
rm
 c
on
se
qu
en
ce
s 
Chapter 2 
39 
 
  
 
Al
l h
ea
lth
 p
ro
fe
ss
io
na
ls
 
(n
=3
39
8)
 
1=
N
ur
si
ng
 s
ta
ff 
an
d 
m
id
w
iv
es
 
(n
=1
90
5)
 
2=
Ph
ys
ic
ia
ns
 
(n
=2
99
) 
3=
M
ed
ic
al
-
te
ch
ni
ca
l p
ro
f. 
(n
=2
41
) 
4=
M
ed
ic
al
-
th
er
ap
eu
tic
 
pr
of
. (
n=
23
7)
 
Kr
us
ka
l-W
al
lis
-T
es
t* 
 
N
 
M
ea
n 
SD
 
M
ea
n 
 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
p-
va
lu
e 
*S
ig
ni
fic
an
t 
di
ffe
re
nc
es
  
M
ea
ni
ng
 o
f 
w
or
k 
31
15
 
82
.6
 
16
.4
 
83
.2
 
15
.9
 
82
.5
 
18
.2
 
84
.0
 
16
.2
 
79
.7
 
15
.7
 
0.
00
2 
1v
s4
, 2
vs
4,
 3
vs
4 
Bo
nd
 w
ith
 th
e 
or
ga
ni
sa
tio
n 
28
71
 
59
.7
 
20
.1
 
57
.9
 
20
.0
 
59
.9
 
19
.0
 
63
.8
 
18
.4
 
60
.4
 
17
.8
 
0.
00
0 
1v
s3
 
Pr
ed
ic
ta
bi
lit
y 
 
29
87
 
61
.8
 
19
.6
 
62
.4
 
19
.1
 
59
.7
 
19
.9
 
63
.0
 
17
.9
 
62
.0
 
18
.8
 
0.
26
7 
no
ne
 
R
ew
ar
ds
  
29
60
 
53
.2
 
26
.8
 
52
.4
 
26
.7
 
56
.5
 
27
.9
 
55
.7
 
25
.3
 
52
.3
 
26
.2
 
0.
03
3 
no
ne
 
R
ol
e 
cl
ar
ity
 
29
98
 
79
.3
 
14
.5
 
79
.7
 
13
.8
 
76
.4
 
15
.3
 
80
.3
 
14
.6
 
75
.7
 
14
.5
 
0.
00
0 
1v
s2
, 1
vs
4,
 
2v
s3
, 3
vs
4 
R
ol
e 
co
nf
lic
ts
 
29
96
 
40
.3
 
20
.9
 
41
.9
 
20
.6
 
41
.3
 
20
.3
 
36
.1
 
19
.5
 
35
.3
 
18
.3
 
0.
00
0 
1v
s3
, 1
vs
4,
 
2v
s3
, 2
vs
4 
Q
ua
lit
y 
of
 
le
ad
er
sh
ip
 
29
64
 
62
.0
 
23
.0
 
62
.6
 
22
.7
 
60
.4
 
23
.7
 
60
.5
 
23
.8
 
64
.6
 
21
.7
 
0.
11
8 
no
ne
 
So
ci
al
 s
up
po
rt 
at
 w
or
k 
29
30
 
74
.6
 
17
.4
 
74
.7
 
16
.7
 
72
.5
 
20
.5
 
75
.5
 
16
.1
 
78
.2
 
16
.7
 
0.
01
1 
1v
s4
, 2
vs
4 
Fe
ed
ba
ck
 
29
06
 
49
.1
 
20
.9
 
49
.8
 
20
.3
 
44
.6
 
21
.8
 
47
.4
 
20
.7
 
45
.9
 
20
.0
 
0.
00
0 
1v
s2
, 1
vs
4 
So
ci
al
 re
la
tio
ns
 
at
 w
or
k 
29
22
 
63
.2
 
24
.0
 
63
.1
 
23
.2
 
63
.7
 
24
.0
 
72
.3
 
22
.4
 
52
.3
 
27
.0
 
0.
00
0 
1v
s3
, 1
vs
4,
 
2v
s3
, 2
vs
4,
 3
vs
4 
So
ci
al
 
co
m
m
un
ity
 a
t 
w
or
k 
29
26
 
78
.9
 
14
.5
 
78
.1
 
14
.1
 
79
.5
 
14
.3
 
79
.8
 
12
.9
 
83
.5
 
14
.7
 
0.
00
0 
1v
s4
, 2
vs
4,
 3
vs
4 
U
nf
ai
r 
be
ha
vi
ou
r 
28
75
 
15
.2
 
22
.0
 
15
.8
 
22
.2
 
13
.3
 
20
.8
 
15
.6
 
21
.6
 
9.
7 
17
.3
 
0.
00
1 
1v
s4
, 3
vs
4 
Jo
b 
in
se
cu
rit
y 
30
41
 
18
.5
 
19
.3
 
17
.8
 
19
.0
 
13
.2
 
15
.7
 
21
.6
 
19
.9
 
15
.0
 
15
.3
 
0.
00
0 
1v
s2
, 1
vs
3,
 
2v
s3
, 3
vs
4 
In
se
cu
rit
y 
of
 th
e 
w
or
ki
ng
 
en
vi
ro
nm
en
t 
30
29
 
33
.4
 
25
.6
 
34
.3
 
25
.8
 
32
.3
 
24
.8
 
33
.6
 
23
.0
 
27
.9
 
22
.6
 
0.
00
4 
1v
s4
, 3
vs
4 
 
Chapter 2 
40 
 
 
 
 
 
 
 
Al
l h
ea
lth
 p
ro
fe
ss
io
na
ls
 
(n
=3
39
8)
 
1=
N
ur
si
ng
 s
ta
ff 
an
d 
m
id
w
iv
es
 
(n
=1
90
5)
 
2=
Ph
ys
ic
ia
ns
 
(n
=2
99
) 
3=
M
ed
ic
al
-
te
ch
ni
ca
l p
ro
f. 
(n
=2
41
) 
4=
M
ed
ic
al
-
th
er
ap
eu
tic
 p
ro
f. 
(n
=2
37
) 
Kr
us
ka
l-W
al
lis
-T
es
t* 
 
N
 
M
ea
n 
SD
 
M
ea
n 
 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
M
ea
n 
SD
 
p-
va
lu
e 
*S
ig
ni
fic
an
t 
di
ffe
re
nc
es
  
W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
29
20
 
32
.3
 
21
.8
 
33
.4
 
21
.2
 
50
.2
 
22
.2
 
25
.5
 
18
.7
 
23
.0
 
17
.8
 
0.
00
0 
1v
s2
, 1
vs
3,
 
1v
s4
, 2
vs
3,
 2
vs
4 
D
em
ar
ca
tio
n 
29
01
 
34
.9
 
22
.2
 
33
.4
 
20
.9
 
49
.6
 
25
.1
 
36
.9
 
22
.3
 
31
.9
 
21
.7
 
0.
00
0 
1v
s2
, 2
vs
3,
 2
vs
4 
St
re
ss
 re
ac
tio
ns
 
Be
ha
vi
ou
ra
l 
st
re
ss
 s
ym
pt
om
s 
28
47
 
26
.5
 
20
.5
 
26
.8
 
20
.2
 
30
.6
 
20
.7
 
22
.9
 
19
.4
 
25
.4
 
19
.4
 
0.
00
1 
1v
s2
, 1
vs
3,
 
2v
s3
, 2
vs
4 
C
og
ni
tiv
e 
st
re
ss
 
sy
m
pt
om
s 
 
26
45
 
27
.7
 
19
.8
 
28
.0
 
19
.3
 
27
.4
 
20
.2
 
24
.5
 
18
.9
 
28
.9
 
20
.3
 
0.
07
1 
no
ne
 
Lo
ng
 te
rm
 c
on
se
qu
en
ce
s 
Jo
b 
sa
tis
fa
ct
io
n 
28
76
 
68
.8
 
14
.9
 
67
.5
 
14
.6
 
72
.1
 
15
.5
 
69
.7
 
14
.0
 
71
.6
 
13
.8
 
0.
00
0 
1v
s2
, 1
vs
3,
 1
vs
4 
In
te
nt
io
n 
to
 le
av
e 
th
e 
or
ga
ni
sa
tio
n 
 
28
70
 
22
.3
 
23
.5
 
23
.0
 
23
.0
 
24
.3
 
24
.8
 
18
.9
 
22
.9
 
21
.2
 
22
.7
 
0.
01
5 
1v
s3
, 2
vs
3 
In
te
nt
io
n 
to
 le
av
e 
th
e 
pr
of
es
si
on
 
28
73
 
17
.3
 
22
.3
 
18
.9
 
22
.4
 
15
.8
 
21
.3
 
12
.9
 
20
.7
 
12
.7
 
19
.2
 
0.
00
0 
1v
s2
, 1
vs
3,
 1
vs
4 
G
en
er
al
 h
ea
lth
 
st
at
us
 
26
22
 
79
.4
 
17
.4
 
78
.6
 
17
.6
 
80
.5
 
16
.1
 
81
.8
 
16
.0
 
81
.7
 
14
.8
 
0.
02
1 
no
ne
 (a
dj
us
te
d 
by
 B
on
fe
rro
ni
 
co
rr.
) 
Bu
rn
ou
t-
sy
m
pt
om
s 
28
11
 
43
.7
 
21
.0
 
44
.5
 
20
.6
 
46
.9
 
20
.7
 
38
.5
 
20
.9
 
42
.4
 
19
.4
 
0.
00
0 
1v
s3
, 2
vs
3 
Q
ua
lit
y 
of
 s
le
ep
 
28
06
 
66
.6
 
18
.9
 
65
.8
 
18
.3
 
64
.0
 
19
.8
 
69
.0
 
18
.7
 
70
.5
 
17
.8
 
0.
00
0 
1v
s3
, 1
vs
4,
 
2v
s3
, 2
vs
4 
 Al
l s
ca
le
s 
ar
e 
sc
or
ed
 fr
om
 0
 (m
in
im
um
 v
al
ue
) t
o 
10
0 
(m
ax
im
um
 v
al
ue
), 
N
=n
um
be
r o
f c
as
es
 in
 to
ta
l, 
M
=m
ea
n,
 S
D
= 
st
an
da
rd
 d
ev
ia
tio
n,
 
*p
ai
rw
is
e 
co
m
pa
ris
on
 u
si
ng
 th
e 
si
gn
ifi
ca
nc
e 
le
ve
l o
f 0
.0
5 
(2
-s
id
ed
), 
ad
ju
st
ed
 b
y 
th
e 
Bo
nf
er
ro
ni
 c
or
re
ct
io
n 
fo
r m
ul
tip
le
 te
st
s.
 
 
Chapter 2 
41 
4.3 Results of multiple regression analysis  
The results of the multiple regression analysis provide further insights into which 
stressors are related to which stress reactions and long-term consequences. 
4.3.1 Stress reactions 
Results of the multiple regression models using bootstrap (Table 3) indicate that 
severe ‘work-private life conflicts’ were associated with higher ‘behavioural stress 
symptoms’ among all health professionals (nurses & midwives: β=0.36, p<0.001, 
physicians: β=0.46, p<0.001, medical-technical professionals: β=0.41, p<0.001, 
medical-therapeutic professionals: β=0.54, p<0.001). Higher ‘demands to hide 
emotions’ also proved to be related to higher ‘behavioural stress symptoms’ 
(nurses and midwives: β=0.11, p<0.001, physicians: β=0.18, p<0.01, medical-
technical professionals: β=0.13, p<0.05). A more frequent experience of ‘unfair 
behaviour’ by colleagues or the superior was also associated with higher 
‘behavioural stress symptoms’ among nurses and midwives (β=0.06, p<0.01) and 
medical-technical professionals (β=0.17, p<0.01).  
Results on ‘cognitive stress symptoms’ also revealed severe ‘work-private 
life conflicts’ as a significant predictor equally for all health professionals (nurses 
& midwives: β=0.28, p<0.001, physicians: β=0.31, p<0.001, medical-technical 
professionals: β=0.30, p<0.01, medical-therapeutic professionals: β=0.34, 
p<0.001). Also, a relevant stressor associated with higher ‘cognitive stress 
symptoms’ was lower ‘role clarity’ (nurses & midwives: β=-0.14, p<0.001, 
medical-therapeutic professionals β=-0.32, p<0.01). More profession-specific 
predictors of behavioural and cognitive stress symptoms are shown in Table 3. 
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4.3.2 Job satisfaction 
Results of multiple regression models for ‘job satisfaction’ (Table 4) revealed 
several similar predictors among all health professionals. A stronger bond with 
the organisation was associated with higher ‘job satisfaction’ among nurses and 
midwives (β=0.12, p<0.001), physicians (β=0.13, p<0.01), medical-technical 
professionals (β=0.17, p<0.001) and medical-therapeutic professionals (β=0.11, 
p<0.01). Also, a better ‘social community at work’ was associated with a higher 
‘job satisfaction’ among all health professionals (nurses & midwives: β=0.16, 
p<0.001, physicians: β=0.18, p<0.01, medical-technical professionals: β=0.14, 
p<0.05, medical-therapeutic professionals: β=0.20, p<0.001). In addition, severe 
‘work-private life conflicts’ were associated with a decrease in health 
professionals’ ‘job satisfaction’ (nurses & midwives: β=-0.07, p<0.001, 
physicians: β=-0.09, p<0.05, medical-technical professionals: β=-0.09, p<0.05, 
medical-therapeutic professionals: β=-0.09, p<0.05). Furthermore, if health 
professionals perceived the ‘leadership qualities’ of their direct line manager as 
better, they tended to have higher ‘job satisfaction’ (nurses & midwives: β=0.17, 
p<0.001, medical-technical: β=0.20, p<0.001, medical-therapeutic professionals: 
β=0.08, p<0.05). In addition, more ‘opportunities for development’ at work (nurse 
& midwives β=0.13, p<0.001, physicians: β=0.24, p<0.001) was also associated 
with higher ‘job satisfaction’, while a lack of ‘rewards’ from their direct line 
manager was significantly related to a lower ‘job satisfaction’ among nurses’ and 
midwives’ (β=0.03, p<0.01) and physicians’ (β=0.09, p<0.01). However, more 
‘role conflicts’ due to contradictory role requirements at work among nurses and 
midwives (β=-0.05, p<0.001) and medical-therapeutic professionals (β=-0.09, 
p<0.05) was also related to lower ‘job satisfaction’.  
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4.3.3 Intention to leave 
Results (Table 5) indicated that severe ‘work-private life conflicts’ were 
significantly associated with health professionals’ higher ‘intention to leave the 
organisation’ (nurses & midwives: β=0.12, p<0.001, physicians: β=0.24, p<0.01, 
medical-technical professionals: β=0.20, p<0.05). More frequently experiencing 
‘unfair behaviour’ by colleagues or the superior was also significantly related to a 
higher ‘intention to leave the organisation’ among nurses and midwives (β=0.08, 
p<0.01), medical-technical (β=0.17, p<0.05) and medical-therapeutic 
professionals (β=0.21, p<0.05). Poorer perceived ‘quality of leadership’ in the 
direct line manager as well as lacking ‘opportunities for development’ were 
significantly associated with a higher intention to leave among nurses and 
midwives (quality of leadership: β=-0.14, p<0.001, opportunities for development: 
β=-0.11, p<0.01) and medical-technical professionals (quality of leadership: β=-
0.24, p<0.01, opportunities for development: β=-0.31, p<0.01). For nurses, 
midwives and physicians, more frequent ‘role conflicts’ and a poor ‘social 
community’ at work were also associated with a stronger ‘intention to leave the 
organisation’ (see Table 5). 
Further results also indicated severe ‘work-private life conflicts’ as an 
important stressor regarding health professionals’ stronger intention to leave their 
profession prematurely (nurses/midwives: β=0.23, p<0.001, physicians: β=0.22, 
p<0.01, medical-technical professionals: β=0.40, p<0.001). A lower rating for 
‘meaning of work’ also proved to be related to nurses/midwives (β=-0.17, 
p<0.001) and physicians (β=-0.21, p<0.05) stronger ‘intention to leave their 
profession’. Furthermore, for medical-therapeutic professionals, the results 
revealed that ‘job insecurity’ was also a significant predictor, with higher 
perceived ‘job insecurity’, the higher their ‘job satisfaction’ (β=0.10, p<0.05) and 
the lower their ‘intention to leave the organisation’ (β=-0.55, p<0.001). Further 
detailed results for profession-specific predictors of ‘job satisfaction’, health 
professionals’ ‘intention to leave the organisation’ and the ‘profession’ are shown 
in Table 5. 
  
Chapter 2 
47 
 
 
 
  
 
N
ur
se
s 
an
d 
m
id
w
iv
es
 (n
=1
90
8)
 
Ph
ys
ic
ia
ns
 (n
=2
99
) 
M
ed
ic
al
-te
ch
ni
ca
l 
pr
of
es
si
on
al
s 
(n
=2
41
) 
M
ed
ic
al
-th
er
ap
eu
tic
 
pr
of
es
si
on
al
s 
(n
=2
38
) 
O
ut
co
m
e 
va
ria
bl
e 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
In
te
nt
io
n 
to
 
le
av
e 
th
e 
or
ga
ni
sa
tio
n 
W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
12
**
* 
0.
03
 
0.
32
 
W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
24
**
 
0.
09
 
0.
39
 W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
20
* 
0.
09
 
0.
46
 J
ob
 
in
se
cu
rit
y 
-0
.5
5*
**
 
0.
15
 0
.3
5 
U
nf
ai
r 
be
ha
vi
ou
r 
0.
08
**
 
0.
03
 
 
Ph
ys
ic
al
 
de
m
an
ds
 
-0
.3
5*
 
0.
15
 
 
U
nf
ai
r 
be
ha
vi
ou
r 
0.
17
* 
0.
08
 
 
U
nf
ai
r 
be
ha
vi
ou
r 
0.
21
* 
0.
09
  
So
ci
al
 
co
m
m
un
ity
 a
t 
w
or
k 
-0
.0
9*
 
0.
05
 
 
So
ci
al
 
co
m
m
un
ity
 
at
 w
or
k 
-0
.2
5*
**
 0
.0
7 
 
Q
ua
lit
y 
of
 
le
ad
er
sh
ip
 
-0
.2
4*
* 
0.
09
 
 
R
ol
e 
cl
ar
ity
 
-0
.4
3*
* 
0.
15
  
Q
ua
lit
y 
of
 
le
ad
er
sh
ip
 
-0
.1
4*
**
 
0.
04
 
 
R
ol
e 
co
nf
lic
ts
 
0.
20
* 
0.
10
 
 
O
pp
or
tu
ni
tie
s 
fo
r 
de
ve
lo
pm
en
t 
-0
.3
1*
* 
0.
12
 
 
D
em
an
ds
 
to
 h
id
e 
em
ot
io
ns
 
0.
15
* 
0.
08
  
O
pp
or
tu
ni
tie
s 
fo
r 
de
ve
lo
pm
en
t -
0.
11
**
 
0.
04
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Em
ot
io
na
l 
de
m
an
ds
 
0.
08
* 
0.
04
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Bo
nd
 w
ith
 
th
e 
or
ga
ni
sa
tio
n 
-0
.2
1*
**
 
0.
03
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
ol
e 
co
nf
lic
ts
 0
.1
0*
* 
0.
03
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Q
ua
nt
ita
tiv
e 
de
m
an
ds
 
0.
13
**
 
0.
04
 
 
 
 
 
 
 
 
 
 
 
 
 
 
D
em
ar
ca
tio
n 
0.
05
* 
0.
03
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 Ta
bl
e 
5 
W
or
k 
st
re
ss
or
s 
as
so
ci
at
ed
 w
ith
 h
ea
lth
 p
ro
fe
ss
io
na
ls
’ i
nt
en
tio
n 
to
 le
av
e 
Chapter 2 
48 
 
 
 
 
  
 
N
ur
se
s 
an
d 
m
id
w
iv
es
 (n
=1
90
8)
 
Ph
ys
ic
ia
ns
 (n
=2
99
) 
M
ed
ic
al
-te
ch
ni
ca
l p
ro
fe
ss
io
na
ls
 
(n
=2
41
) 
M
ed
ic
al
-th
er
ap
eu
tic
 
pr
of
es
si
on
al
s 
(n
=2
38
) 
O
ut
co
m
e 
va
ria
bl
e 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
W
or
k 
st
re
ss
or
s 
B
et
a 
SE
 
ad
j. 
R
2 
In
te
nt
io
n 
to
 
le
av
e 
th
e 
pr
of
es
si
on
 
W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
23
**
* 
0.
03
 
0.
28
 W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
22
**
 
0.
07
 
0.
38
 O
pp
or
tu
ni
tie
s 
fo
r 
de
ve
lo
pm
en
t 
-0
.5
2*
**
 0
.1
3 
0.
36
 W
or
k-
pr
iv
at
e 
lif
e 
co
nf
lic
t 
0.
40
**
* 
0.
09
 
0.
2 
M
ea
ni
ng
 o
f 
w
or
k 
-0
.1
7*
**
 
0.
04
 
 
M
ea
ni
ng
 o
f 
w
or
k 
-0
.2
1*
 
0.
10
 
 
C
og
ni
tiv
e 
de
m
an
ds
 
0.
36
* 
0.
16
 
 
R
ew
ar
ds
 
0.
12
* 
0.
06
 
 
Bo
nd
 w
ith
 
th
e 
or
ga
ni
sa
tio
n 
-0
.1
6*
**
 
0.
03
 
 
So
ci
al
 
co
m
m
un
ity
 
at
 w
or
k 
-0
.2
8*
 
0.
13
 
 
 
 
 
 
 
 
 
 
Pr
ed
ic
ta
bi
lit
y 
0.
12
**
* 
0.
04
 
 
 
 
 
 
 
 
 
 
 
 
 
 
R
ol
e 
co
nf
lic
ts
 0
.1
0*
**
 
0.
03
 
 
 
 
 
 
 
 
 
 
 
 
 
 
U
nf
ai
r 
be
ha
vi
ou
r 
0.
09
**
* 
0.
03
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Em
ot
io
na
l 
de
m
an
ds
 
0.
08
* 
0.
04
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 W
or
k 
st
re
ss
or
s 
= 
C
oe
ffi
ci
en
ts
, B
et
a 
= 
es
tim
at
ed
 b
et
a-
va
lu
es
 a
nd
 s
ig
ni
fic
an
ce
 le
ve
l *
p 
≤ 
.0
5;
 **
p 
< 
.0
1;
 **
*p
 <
 .0
01
, S
E 
= 
st
an
da
rd
 e
rro
rs
, 
ad
j. 
R
2 
= 
ad
ju
st
ed
 R
2,
 a
ll 
m
od
el
s 
ar
e 
co
nt
ro
lle
d 
fo
r ‘
ye
ar
s 
of
 p
ro
fe
ss
io
na
l e
xp
er
ie
nc
e’
, ‘
so
ci
al
 s
up
po
rt 
(p
riv
at
e)
’, 
‘g
en
de
r’ 
an
d 
‘c
hi
ld
ca
re
 
(p
riv
at
e)
 
 
Chapter 2 
49 
4.3.4 Health-related outcomes 
The results of the multiple regression analysis for health-related outcomes are 
shown in Table 6. They indicate that the more serious health professionals’ ‘work-
private life conflicts’ are, the lower they rated their ‘general health status’ (nurses 
& midwives: β=-0.18, p<0.001, physicians: β=-0.21, p<0.001, medical-technical 
professionals: β=-0.15, p<0.05, medical-therapeutic professionals: β=-0.26, 
p<0.01).  
Furthermore, they reveal severe ‘work-private life conflicts’ as being 
associated with increased ‘burnout symptoms’ among all health professionals 
(nurses & midwives: β=0.35, p<0.001, physicians: β=0.46, p<0.001, medical-
technical professionals: β=0.60, p<0.001, medical-therapeutic professionals: 
β=0.47, p<0.001). For nurses, midwives (β=0.17, p<0.001) and physicians 
(β=0.25, p<0.01), an additional stressor related to increasing burnout-symptoms 
was also a high ‘quantitative demand’ at work. Another significant predictor of 
‘burnout symptoms’ among nurses/midwives (β=0.07, p<0.05) and medical-
therapeutic professionals (β=0.34, p<0.05), was found to be higher ‘emotional 
demands’ at work. 
Severe ‘work-private life conflicts’ were also identified as being significantly 
related to health professionals’ poorer ‘sleep quality’ (nurses & midwives: β=-
0.23, p<0.001, physicians: β=-0.31, p<0.001, medical-technical professionals: 
β=-0.35, p<0.001, medical-therapeutic professionals: β=-0.22, p<0.05). The 
perception of one’s own work as being ‘predictable’, was revealed to have a 
positive association with the ‘sleep quality’ of nurses/midwives (β=0.06, p<0.05) 
and medical-technical professionals (β=0.21, p<0.05). Further detailed results on 
profession-specific predictors for health-related outcomes are described in Table 
6. 
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Figure 2 presents an overview of relevant stressors according to the results of 
the multiple regression analysis for nurses and midwives, physicians, medical-
technical and medical-therapeutic professionals. 
 
 
 
*significant work stressors for stress reactions, job satisfaction and intention to leave and 
health-related outcomes (Beta>0.1) 
Figure 2 Relevant profession-specific stressors at work associated with stress symptoms, 
job satisfaction, intention to leave and health related outcomes 
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5. Discussion 
This study provides, for the first time, important information on the extent of work 
stressors, stress reactions and long-term consequences for nurses and 
midwives, physicians, medical-technical and medical-therapeutic professionals in 
Swiss acute care and rehabilitation hospitals.  
Regarding work stressors associated with health professionals’ stress 
reactions and their long-term consequences, ‘work-private life conflicts’ were 
revealed to be most relevant across all health professionals. These results 
confirm findings from other studies, in which ‘work-private life conflicts’ among 
health professionals was also determined to be relevant for increased ‘burnout 
symptoms’, the ‘intention to leave’ or actually ‘leaving the profession’.3, 12, 18 On 
the other hand, this study contributes to the existing literature by exploring ‘work-
private life conflicts’ also associated with health professionals’ ‘behavioural’ and 
‘cognitive stress symptoms’, ‘job satisfaction’, ‘general health status’ and ‘sleep 
quality’. Shivakumar and Pujar35 explain the increasing work-private life conflict 
in the healthcare sector as a result of a paradigm shift in the definition of family 
itself. Additionally, there are conflicts between the health professionals 
themselves, their social interests and families, as well as with meeting the 
expectations of their employers.12, 35 In particular, due to the healthcare sector 
operating 24 hours a day, it is essential for health organisations to develop 
effective strategies to reduce work-private life conflicts, in order to enhance health 
professionals’ job satisfaction and commitment to the organization.36 Other 
studies have shown, however, that work-private life conflicts among health 
professionals can be significantly reduced, for example, by using an open-
rotation system for shift planning or by direct line managers exhibiting family-
supportive behaviours.37, 38 
Lacking opportunities for development was also found to affect nurses’ and 
midwives’ ‘stress reactions’, ‘job satisfaction’, ‘intention to leave the organisation’ 
and ‘burnout symptoms’, as well as physicians’ ‘job satisfaction’ and ‘intention to 
leave’ among medical-technical professionals. Moreover, the perceived 
behaviour of the line manager, such as his/her ‘quality of leadership’, existing 
‘role clarity’ for employees, ‘unfair behaviour’ and lack of ‘reward’ appeared to be 
important regarding health professionals’ ‘stress symptoms’, ‘job satisfaction’ and 
‘intention to leave’. The importance of good leadership in the healthcare setting 
has also been discussed in the literature as affecting employees’ job satisfaction, 
commitment to the organisation, work-performance and productivity.39, 40 Leaders 
on all levels play an important role in reducing work-related stress in their 
employees, and our study results support the call for good leaders and specific 
interventions to improve leadership quality in healthcare.41 However, health care 
leaders themselves are exposed to high demands (e.g. heavy workloads) in their 
daily work42, which should be taken into account when developing effective 
interventions to reduce stress at work. 
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Moreover, the results of the regression models imply that different health 
professionals have differing needs for action regarding, for example the 
‘demands to hide emotions’. In this example, ‘demands to hide emotions’ was 
associated with nurses and midwives, and with physicians and medical-technical 
professionals, it was associated with ‘behavioural stress symptoms’. However, 
for medical-therapeutic professionals, ‘demands to hide emotions’ was 
associated with their ‘intention to leave the organisation’. Additionally, 
‘quantitative demands’ at work were associated with nurses’, midwives’ and 
physicians’ ‘burnout-symptoms’, but not with the medical-technical and medical-
therapeutic professionals. Overall, the results indicate, that the extent of stressors 
and their association with possible outcomes varies greatly between different 
health professions. Previous studies also indicated that health professionals are 
confronted with different stressors at work, depending on their specific 
professional role and work environment (e.g. experience of aggression from 
patients and visitors or stress resulting from malpractice lawsuits).13, 43-
47Therefore, it seems to be essential to analyse the extent of work stressors 
specifically for each discipline, as well as their association with stress reactions 
and long-term consequences. This would assist in developing individual 
strategies to prevent and reduce stress at work, shaped to the specific working 
conditions of each health profession separately. 
5.1 Strengths and limitations 
This study differs from other studies mainly because of the many outcome 
variables and including health professionals from various disciplines. Therefore, 
the findings do not provide information on a single outcome or health profession, 
but on several important outcome variables as well as from multiple regression 
analysis for different disciplines separately. This has the advantage of identifying 
important predictors for several outcomes at the same time and of being able to 
reveal relevant similarities and differences between the various professional 
groups. In addition, this study provides the first findings for various health 
professionals from the German- and French-speaking part of Switzerland (not 
only from one language area as did most studies) with a sufficiently large sample 
for both language parts. Moreover, the questionnaire and data analysis are based 
on a strong theoretical background from Eurofound6 the questionnaire consists 
of well established, reliable and valid scales, which supports the validity of the 
current results.  
On the other hand, because this study utilized a cross-sectional design, 
causal conclusions cannot be drawn from the results. Participation in the study 
was voluntary for randomized health organisations as well as for health 
professionals; therefore, a selection bias is possible (e.g. that health 
professionals with a higher level of work-related stress did not participate for 
reasons of time, or, in organisations with a lower response rate, the level of work-
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related stress may have been higher). Moreover, the higher number of cases of 
nurses in the study sample has resulted in more significant predictors in the 
regression models. It is possible that a larger number of participants from other 
professions (e.g. physicians) could also have revealed more significant 
predictors. Furthermore, the generalisability of the results may be limited, as 
nurses and midwives are slightly overrepresented in the study sample. 
6. Conclusion 
This study not only identifies the extent of salient work stressors, but also their 
association with stress reaction and long-term consequences for various 
categories of health professionals and, therefore, makes an important 
contribution towards a better understanding of stress at work in acute care and 
rehabilitation hospitals. However, further research is still needed to obtain more 
detailed and longitudinal data on possible work stressors among the different 
health professions. Furthermore, profession-specific prevention programmes are 
necessary in order to reduce stressors in a targeted manner. 
6.1 Relevance to clinical practice 
The results of this study are particularly relevant for health professional leaders 
as well as occupational nurses and physicians in order to prevent and reduce 
stress at work among health professionals. The results reveal the urgent need 
in hospital practice for effective strategies to improve health professionals’ work-
private life balance, opportunities for development and quality of leadership. 
This is important in order to improve health professionals’ job satisfaction, 
health and motivation to remain at work. In addition, the results of this study 
highlight the importance of examining stressors at work separately for different 
healthcare professions, as they can vary substantially. This is particularly 
important to consider when designing and evaluating interventions with various 
healthcare professions. 
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Abstract 
Background: Since stress at work is an important issue affecting health 
professionals’ job satisfaction and health, further knowledge is needed about its 
extent at various management levels. 
Aim: To determine the extent of stress at work among health professionals 
working in upper, middle and lower-management positions and those not working 
in management positions. 
Design: Cross-sectional design and randomly selected hospitals, nursing homes 
and home care organisations. 
Methods: The study sample included nursing staff and midwives, physicians, 
medical-technical and medical-therapeutic professionals at all hierarchical levels 
(N=8,112). Data was collected using self-report questionnaires and analysed 
using multiple regression models.  
Results: Health professionals in upper and middle-management positions 
reported higher quantitative demands, severe work-private life conflicts (p<0.05) 
as well as less role clarity in middle-management positions (B=-1.58, p<0.05). In 
lower-management positions, health professionals reported higher physical 
(B=3.80, p<0.001) and emotional demands (B=1.79, p<0.01), stress symptoms 
(B=1.81, p<0.05) and job dissatisfaction (B=-1.17, p<0.05). Health professionals 
without management responsibilities reported the poorest working conditions in 
relation to various stressors, job satisfaction (B=-5.20, p<0.001) and health-
related outcomes (e.g. burnout-symptoms: B=1.89, p<0.01). 
Conclusion: The results imply that to effectively prevent and reduce stress; it is 
important to develop separate interventions at each hierarchical level. 
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1. Introduction 
The workforce shortage among health professionals is an acute issue worldwide, 
and has the potential to destabilise the availability and quality of care provided in 
individual countries.1, 2 As research indicates, a high level of work-related stress 
is a key reason for health professionals’ increasing absenteeism (e.g. due to 
burnout), job dissatisfaction or their intention to leave the profession 
prematurely.3, 4 Work-related stress can be defined as ‘a pattern of reactions that 
occur when workers are confronted with demands or pressures that are not 
matched to their knowledge, abilities and skills, and which challenge their ability 
to cope’.5, 6 Health professionals are particularly affected as their daily work 
involves many stressors, such as high emotional and physical demands, working 
under time pressure, long working hours, work-private life conflicts, aggressive 
patients and visitors, as well as exposure to infectious diseases or hazardous 
substances.3, 7, 8 
Leaders of healthcare organisations play a key role, as their behaviour has 
the potential to influence the perceived level of work-related stress among their 
employees.4, 9, 10 Leadership is defined as ‘constituting a process of social 
influence that is enacted by designated individuals who hold formal leadership 
roles in organisations’.10 A previous literature review9 revealed that not only the 
behaviour of leaders (e.g. supportive, empowering) or their leadership style, but 
also their own perceived level of work-related stress can affect the well-being of 
their employees. More specifically, an association between leaders’ and 
employees’ burnout, as well as their experience of emotions (e.g., negative 
emotions were even more strongly experienced by employees than by their 
leaders) was identified.9, 11 Additionally, a systematic review and meta-analysis 
on the association of leadership and well-being at work demonstrated that 
leadership has the potential to affect employee job satisfaction, well-being and 
sick leave.12 
2. Background 
In order to effectively reduce work-related stress, it is important not only to know 
the relevant associations between leaders and their employees, but also the 
extent of work-related stress at various management levels.13 Previous study 
results revealed higher levels of demands at work, as well as higher degrees of 
control in decision-making, freedom at work and possibilities for development 
among leaders.14, 15 In addition, studies have shown that leaders experienced 
fewer burnout-symptoms as well as an improvement in perceived health status, 
in comparison to the colleagues they manage.13, 16 However, little has been 
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published regarding the extent of work-related stress among health professionals 
working at different hierarchical levels.17, 18  
Therefore, this study aimed to investigate the extent of stress at work 
(stressors, stress reactions, long-term consequences) for health professionals 
working in upper-, middle- and lower-management positions, along with those not 
working in management positions in Swiss hospitals, nursing homes and home 
care organisations.  
3. Methods 
3.1 Design 
This was a prospective, cross-sectional study conducted in Swiss acute care 
hospitals, rehabilitation and psychiatric hospitals, nursing homes and home care 
organisations. The study is part of the national STRAIN project, ‘work-related 
stress among health professionals in Switzerland’. The results presented in this 
study are based on the STRAIN baseline-measurement, which took place 
between September 2017 and March 2018. The STRAIN project consists of a 
cluster randomised clinical trial (Clinical Trials registration: NCT03508596), and 
is based on three measurements (baseline, first and second). It also includes an 
intervention consisting of a two-day education program for health professional 
leaders between the first and second measurement. 
3.2 Recruitment of healthcare organisations 
Healthcare organisations were randomly selected from all hospitals, nursing 
homes, and home care organisations registered from the Swiss Federal 
Statistical Office in 2016. Organisations which were too small (average number 
of beds < 20, fewer than 7 employees), or which were specialised (e.g. in 
gynaecology or neonatology), were excluded. Computer-based randomisation 
(randomizer.org) was conducted, and a total of 100 hospitals (acute, 
rehabilitation and psychiatric), 100 nursing homes and 100 home care 
organisations were invited to participate. Consideration was also given to 
ensuring a geographically representative sample for Switzerland (69% Swiss or 
Standard German-speaking, 23% French-speaking, 8% Italian-speaking). 
The recruitment process initially consisted of providing the randomly 
selected organisations with information about the study by email or telephone. 
Afterwards, a flyer and a short film containing information about the study were 
sent directly to the CEO or the head of Human Resources. A total of 36 acute 
care, rehabilitation or psychiatric hospitals (23 German-speaking, 12 French-
speaking, 1 Italian-speaking) took part in this study. Additionally, 86 nursing 
homes (56 German-speaking, 24 French-speaking, 6 Italian-speaking) and 41 
Chapter 4 
89 
home care organisations (36 German-speaking, 3 French-speaking, 2 Italian-
speaking) participated.  
3.3 Study sample and management-levels 
The study included health professionals from several disciplines working in acute 
care hospitals, rehabilitation or psychiatric hospitals, nursing homes or home care 
organisations in Switzerland. The study sample consisted of nursing staff and 
midwives, physicians, medical-technical and medical-therapeutic professionals at 
all hierarchical levels. The term ‘hierarchical levels’ in regard to management 
denotes that power or authority is delegated downwards, since leaders at a higher 
level have a greater scope of responsibility.19 Accordingly, the management 
levels for this study are divided as follows: 
- upper-management level (e.g. directors, hospital directors, clinic directors) 
- middle-management level (e.g. divisional managers, senior or leading 
physicians) 
- lower-management level (e.g. team leaders, ward managers) 
- health professionals without management responsibilities (e.g. registered 
nurses, physicians, physiotherapists). 
3.4 Data collection  
Data was collected using both an online version of the questionnaire (employees 
with or without a personal email-address) and a written version available in 
German, French and Italian. A contact person for each organisation was involved 
in the distribution of the questionnaire within their organisation and ensured that 
it was available to all health professionals. Participation by the organisations as 
well as health professionals was on a voluntary basis. They also received a 
reminder email or postcard two weeks later. Healthcare employees could 
complete the questionnaire between September 2017 and March 2018. The 
questionnaire required 20-45 minutes to complete. 
3.5 Ethics 
The local Swiss ethical board in Bern confirmed that the study does not warrant 
a full ethical application and does not fall under the Swiss Federal Act on 
Research Involving Human Beings (Req-2016-00616). The study was on a 
voluntary basis for all organisations and health professionals participating; all 
participants were free to stop filling out the questionnaire at any time. 
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3.6 Questionnaire 
In the questionnaire, one section focused on identifying the hierarchical level of 
the participants and their manager-to-staff ratio. The STRAIN questionnaire was 
utilised to assess the extent of stressors at work (e.g. demands, role clarity, 
influence) and stress reactions (e.g. behavioural stress reactions), including their 
long-term consequences (e.g. burnout-symptoms, intention to leave). The 
STRAIN questionnaire is based on the theoretical background of ‘causes and 
consequences of work-related stress’ from Eurofound5. Therefore, the 
questionnaire is divided into scales assessing stressors at work (demands at 
work, work organisation and job content, work-individual interface, social 
relations and leadership, and home-work interface), employees’ stress reactions 
and long-term consequences (job satisfaction, intention to leave and health-
related outcomes). It consists of well-established, valid and reliable scales from 
the Copenhagen Psychosocial Questionnaire (COPSOQ)20, 21, the questionnaire 
used in the ‘Nurses Early Exit Study’ (NEXT)22, the Sixth European Working 
Conditions Survey - EWCS23, the self-rated general health status using EQ-5D-
5L24, the Work-Ability Index (WAI)25 and the Inability due to Spine Complaints26. 
More information on the STRAIN questionnaire was published in Golz, Peter and 
Hahn.27 
3.7 Data analysis 
Data was analysed using SPSS 25®. All Items from the COPSOQ, EWCS and 
NEXT were transformed to having a value range from 0 (minimum value) to 100 
points (maximum value) according to.20, 23 If fewer than half of the questions in a 
scale had been answered, no average score was calculated.20 Further, the index 
for WAI and the score on the Inability due to spine complaints were calculated 
according the original authors’ method.25, 26 Data analysis for the different 
management levels was performed using multiple linear regression analysis. A 
separate regression model was calculated using each scale (e.g. quantitative 
demands) as a dependent variable. Multicollinearity between the estimated 
regression coefficients was tested using the variance inflation factor (VIF) in each 
regression model. The four hierarchical levels, along with gender (male, female) 
and setting (acute care, rehabilitation and psychiatric hospitals, nursing homes, 
home care organisations), were used as dummy-coded independent variables. 
Hierarchical levels were the independent variable of interest, whilst gender and 
setting served as control variables, since previous study results determined 
branch/organisational and gender differences on different levels in working life.14, 
28 The dummy coding was organised so that the sum of the estimated coefficients 
was equal to zero (sum to zero contrasts) for each independent variable. The 
intercept (constant) of the model can be interpreted as an unweighted mean value 
of the independent variable, given the regression adjustment.  
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4. Results 
4.1 Study sample description 
A total of 8,112 health professionals participated in the study, with 84% from the 
German-speaking, 14% from the French-speaking and 2% from the Italian-
speaking region of Switzerland. The overall response rate of participants was 
43% (acute care, rehabilitation or psychiatric hospitals: 37%, nursing homes: 
52%, home care organisations: 40%). A total of 42% of participating health 
professionals worked in acute or rehabilitation hospitals, 26% in psychiatric 
hospitals, 21% in nursing homes and 11% in home care organisations (see Table 
1). Most participants were female (82%), the mean age of the same was 42 years 
(SD=12) and the mean years of professional experience was 17 (SD=11). Health 
professionals included nurses and midwives (75%), medical-therapeutic 
professionals (9%), or physicians (7%), and many of them were highly educated 
(68% had a higher vocational training and above). Regarding the different 
hierarchical levels, 83% of the participating healthcare employees had no 
management responsibilities, while 11% of them worked at the lower-
management level, 4% at the middle-management level and 2% at the upper-
management level. Among all leaders, the manager-to-staff ratio for direct 
subordinate employees was 12 (median) and for overall subordinate employees 
19 (median). 
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4.2 Results on stress at work at different management levels 
Results of the multiple linear regression analysis are presented in Tables 2 and 
3. Table 2 presents the results from the four hierarchical levels for demands at 
work, work organisation and job content, work-individual interface and social 
relations, and leadership. In Table 3, further results regarding home-work 
interface, stress reaction and long-term consequences are shown.  
 
4.2.1 Demands at work 
Results revealed significantly higher reported quantitative demands (e.g. working 
at a high pace, overtime) among leaders in the upper- (M=66.02, B=5.60, 
p<0.001) and middle-management positions (M=63.87, B=3.44, p<0.001), than 
among health professionals without management responsibility (M=51.73, B=-
8.70, p<0.001). Also, significantly higher cognitive demands at work (e.g. 
knowledge required, remembering multiple things, making quick decisions) were 
identified for health professional leaders’ working in upper- (M=81.25, B=4.54, 
p<0.001) and middle-management (M=78.83.25, B=2.12, p<0.01) than for 
employees without management responsibilities (M=70.45, B=-6.26, p<0.001). In 
contrast, health professionals without management responsibilities (M=82.49, 
B=3.78, p<0.001) or in lower-management positions (M=81.56, B=2.85, p<0.001) 
reported higher sensory demands (e.g. precision, vision, attention) than leaders 
in upper-management positions (M=72.73, B=-5.98, p<0.001). Also, physical 
demands (e.g. tiring or painful body positions, lifting or moving people/heavy 
loads) were significantly higher among health professionals without management 
responsibilities (M=37.53, B=8.08, p<0.001) or in lower-management (M=33.24, 
B=3.80, p<0.001) than among leaders in middle- (M=25.10, B=-4.35, p<0.001) 
and upper- (M=21.91, B=-7.53, p<0.001) management. In addition, higher 
demands regarding work environment (e.g. noise, chemicals, extreme 
temperatures, risk of infection) were also reported by employees without 
management responsibilities (M=33.97, B=7.14, p<0.001) or in lower-
management (M=32.88, B=6.06, p<0.001) than by employees in middle- 
(M=22.74, B=-4.08, p<0.001) and upper-management (M=17.71, B=-9.12, 
p<0.001). Employees without management responsibilities also reported having 
higher emotional demands (e.g. confrontation with death, suffering, aggressive 
patients) (M=60.85, B=3.12, p<0.001) and having to hide their emotions more 
(M=40.01, B=2.81, p<0.001) than employees working in the upper-management 
level.  
 
4.2.2 Work organisation and job content 
Results on work organisation and content, revealed that leaders at an upper-
management level had significantly higher opportunities for development 
(M=85.17, B=7.42, p<0.001) and influence at work (e.g. degree of influence 
concerning work, amount of work, duties) (M=73.36, B=11.11, p<0.001) than 
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health professionals without management responsibilities. Further, results 
showed a greater influence on breaks and holidays among leaders in upper- 
(M=75.95, B=5.31, p<0.001) and middle-management positions (M=74.83, 
B=4.19, p<0.001) than employees without a management position (M=61.30, B=-
9.33, p<0.001). Leaders in upper-management perceived their work as being 
more meaningful (M=88.24, B=2.46, p<0.05) and as having more of a bond with 
the organisation (M=72.34, B=5.26, p<0.01) than employees without 
management responsibilities.  
 
4.2.3 Work-individual interface 
Heath professionals without a management position reported having a higher 
level of job insecurity (e.g. worried about becoming unemployed) (M=19.75, 
B=5.02, p<0.001) as well as insecurity regarding their work environment (e.g. 
unforeseen changes in shift schedules, working times) (M=31.60, B=8.93, 
p<0.001) than did health professionals working in an upper-management 
position.  
 
4.2.4 Social relations and leadership 
Results on social relations and leadership indicated higher levels of predictability 
at work (e.g. being informed in advance about important decisions, changes or 
plans) for leaders in upper-management positions (M=74.02, B=6.89, p<0.001) 
than for employees working in lower management (M=64.43, B=-2.71, p<0.001) 
or without a management position (M=64.11, B=-3.02, p<0.001). Furthermore, 
leaders in upper- (M=69.59, B=4.89, p<0.05) and middle-management positions 
(M=67.60, B=2.90, p<0.05) reported receiving more rewards at work than 
employees without a leading position (M=57.72, B=-6.98, p<0.001). Role clarity 
(e.g. clear work tasks, objectives, expectations and areas of responsibility) was 
lowest among leaders in middle-management positions (M=76.42, B=-1.58, 
p<0.05); however, it was highest among leaders in upper-management positions 
(M=81.19, B=3.19, p<0.01). The perceived quality of leadership regarding one’s 
leader (M=64.67, B=-2.17, p<0.01) and the feedback one received (M=50.08, B=-
2.65, p<0.001) was lowest among employees without management 
responsibilities. Moreover, social relations (e.g. possibility to talk to colleagues 
during work) were revealed as being the lowest among leaders in middle-
management positions (M=56.52, B=-3.58, p<0.01), and highest among those in 
upper-management positions (M=64.62, B=4.52, p<0.05). However, health 
professionals without management responsibilities reported experiencing unfair 
behaviour more often (M=13.97, B=2.51, p<0.001) than health professionals 
working at the upper-management level (M=7.74, B=-3.72, p<0.05). 
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4.2.5 Home-work interface 
Work-private life conflicts were reported more often by health professionals 
working at upper- (M=37.41, B=3.92, p<0.05) and middle-management levels 
(M=37.05, B=3.57, p<0.01) than from health professionals working at lower-
management levels (M=29.72, B=-3.76, p<0.001) or without management 
responsibilities (M=29.77, B=-3.72, p<0.001). Difficulties with demarcation (e.g. 
being available for work issues during leisure time) were also significantly higher 
among leaders in upper-management positions (M=58.88, B=16.71, p<0.001) 
than among employees in lower-management positions (M=36.43, B=-5.75, 
p<0.001) or those without management responsibilities (M=29.99, B=-12.18, 
p<0.001). 
 
4.2.6 Stress reaction 
Results on behavioural stress symptoms (e.g. lack of time for relaxation or 
leisure) revealed that health professionals not working in a management position 
were more strongly affected (M=25.57, B=1.40, p<0.05). Also, more cognitive 
stress symptoms were identified for health professionals working in a lower-
management position (M=26.74, B=1.81, p<0.05) or non-management position 
(M=26.57, B=1.64, p<0.01). 
 
4.2.7 Job satisfaction and intention to leave 
Results on health professionals’ job satisfaction showed the highest levels among 
leaders working in upper-management positions (M=80.00, B=5.25, p<0.001). 
Lower levels of satisfaction were reported for employees working in lower-
management positions (M=73.58, B=-1.17, p<0.05) or for those in a non-
management position (M=69.55, B=-5.20, p<0.001). Moreover, health 
professionals’ intention to leave was lower when working in upper management 
(M=10.82, B=-5.94, p<0.01) and higher when working in lower management 
(M=18.73, B=1.97, p<0.05) or with no management responsibilities (M=19.08, 
B=2.32, p<0.01). Health professionals’ intention to leave their profession was 
also higher among employees without management responsibilities (M=15.77, 
B=2.75, p<0.001). 
 
4.2.8 Health-related outcomes 
Health professionals working in a non-management position had the lowest 
ratings on both their general health status (M=78.55, B=-1.69, p<0.01) and work 
ability (M=37.01, B=-0.89, p<0.001). However, severe burnout symptoms were 
reported by health professionals working in middle-management positions 
(M=43.07, B=2.64, p<0.05) and no management responsibilities (M=42.32, 
B=1.89, p<0.01). Symptoms of burnout were less prevalent among leaders at 
upper-management levels (M=35.68, B=-4.75, p<0.01). Moreover, more 
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inabilities due to spinal complaints (M=11.11, B=3.22, p<0.001) as well as poorer 
quality of sleep (M=67.36, B=-1.26, p<0.05) were reported by health 
professionals working without management responsibilities.  
 
Figure one summarizes all results of the multiple linear regression models for the 
four different hierarchical levels amongst management.  
 
 
 
Figure 1 Extent of work-related stress at four hierarchical-levels 
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5. Discussion 
This study presents important results on the extent of work-related stress among 
Swiss health professionals working at four different management levels. The 
main finding indicates that work stressors, along with their long-term 
consequences, are experienced to a larger extent among health professionals at 
lower-management levels, and especially among those without management 
responsibilities. This overall tendency corroborates previous study results15, and 
might be explained by the fact that leaders reported having a higher degree of 
control and, in general, had a more positive perception of their working conditions 
than did their employees. 
In particular, some individual stressors and long-term consequences were 
pronounced at certain management levels. The main findings on health 
professionals working in upper-management positions revealed severe 
quantitative demands at work, work-private life conflicts and difficulties with 
work/life demarcation. Among health professionals in middle-management 
positions, severe work-private life conflicts and quantitative demands, lack of role 
clarity, poor social relations at work and severe burnout-symptoms were 
pronounced. Health professionals working in lower-management positions 
experienced significantly greater physical and emotional demands, less 
predictability at work, more severe stress symptoms, and higher job 
dissatisfaction and intention to leave the organisation. Additionally, health 
professionals working without management responsibilities appeared to have the 
poorest working conditions, job satisfaction and health-related outcomes. They 
reported being affected by higher demands at work (physical, emotional, having 
to hide emotions), fewer possibilities for development, a lack of influence and 
predictability, fewer rewards, a lack of feedback and a lack of quality leadership. 
In addition, decreased job satisfaction, the intention to leave, burnout-symptoms, 
inability to work due to back pain, reduced quality of sleep as well as a lower self-
rated general health and work ability were reported.  
Previous study results also identified severe work-private life conflicts for 
leaders working in higher-management positions, although they had a higher 
degree of authority relating to decision-making and more control and flexibility in 
comparison to their employees.13, 14, 29 Moreover, previous results indicated 
higher levels of demands and conflicts at work among leaders.15, 17 With regard 
to the extent of demands at work among leaders in upper- and middle-
management positions, the results of this study corroborate those of previous 
studies concerning the severe workload.15 However, they do not match with 
previous findings regarding high emotional, sensorial and physical demands on 
upper and middle management. In contrast, the results of this study showed 
higher stress scores among health professionals working in lower- or non-
management positions. In addition, contradictory results were found regarding 
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leaders’ perceived managerial support, and support from peers, which were 
reported as both higher and lower.13, 15, 17  
Comparability with other study results is, however, limited, as many studies 
presented results for managers in total, and did not distinguish between different 
management levels or different demands at work. Moreover, most potentially 
comparable studies were conducted among leaders in various industries and are 
not specific to health professionals. Health professionals are more affected by 
certain stressors, such as emotional demands in their daily work, which could 
account for many differences. Moreover, it is clear that surveying different 
healthcare management levels revealed a poorer working environment among 
health professionals at the lowest levels. It is also possible that personality factors 
(e.g. self-confidence) or individual resilience differ among employees at the 
different management levels, and that leaders may have more personal 
resources to deal with the various stressors present at work.13, 15 
Several studies also indicated that leaders’ behaviour and their leadership 
style could affect the extent to which their employees perceive stress at work.10, 
30, 31 Health professionals in leadership positions not only have a key role in 
preventing and reducing stress at work but are also role models for their 
employees. They set an example as to how to deal with stressors at work, or how 
to develop safe work practices.10 However, the question remains as to how 
leaders should be aware of and reduce certain stressors at work among their 
subordinates when they themselves are greatly affected by it (e.g. by severe 
work-private life conflicts or quantitative demands at work). Therefore, it seems 
essential that leaders first reduce the most salient stressors in their own field of 
work and set a good example when it comes to balancing their work and private 
life or managing the high quantitative demands at work. At the same time, it is 
essential to enhance the working conditions for health professionals working 
without management responsibilities. Our study indicates how severely health 
professionals not working in a management position are affected by stressors at 
work. It reveals serious consequences for their health and job satisfaction and 
shows how important it is to implement effective top-down strategies to enhance 
their conditions at work. 
5.1 Strengths and limitations 
One strength of this study is that it presents its results on four separate 
management levels, which has not been done in many previous studies (where 
often only employee vs. manager levels are investigated). This provides a more 
differentiated picture of the stressors and the consequences of stress at work, 
revealing the necessity for interventions targeting the management-level as well. 
In addition, the study focuses exclusively on the healthcare sector with a 
sufficiently large study sample and does not include participants from different 
labour segments, as most other studies do. This is advantageous, as it provides 
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both broad and in-depth results on the topic of stress at work among health 
professionals in Switzerland. Moreover, the use of sophisticated statistical 
analysis software allowed relevant results for each hierarchical level to be 
analysed separately.  
The study also has limitations. First, the cross-sectional design does not 
allow causal conclusions to be drawn. In addition, the results (e.g., working hours) 
are influenced by Swiss labour law; therefore, results from other countries might 
differ. Moreover, the study sample is not exactly representative for Switzerland, 
since the German-speaking part was somewhat overrepresented. Also, 
participation was fully voluntary for organisations as well as for health 
professionals, which probably led to a certain selection bias. It is, for example, 
possible that more health professionals with low job satisfaction participated, 
which could have led to an overestimation of stress at work. Conversely, some 
health professionals with a high level of stress may not have filled out the 
questionnaire due to lack of time, which could have led to an underestimation. 
These possibilities should be considered when interpreting the results.  
6. Conclusions 
Our results imply that effective prevention and reduction of stress at work is 
important at all management levels. However, since individual stressors at work 
seem to differ markedly between the hierarchical-levels, it is essential to look at 
each management level separately, in order to develop and implement 
appropriate interventions. For example, at the upper-management level, 
interventions to reduce work-private life conflicts would be beneficial. In regard to 
the middle-management level, an increase in role clarity would be advantageous. 
At the lower-management level, a reduction in physical and emotional demands 
on workers would be valuable. Furthermore, our results indicate that in order to 
effectively enhance the compatibility of health professionals’ work and private 
lives, there is a need to intervene at the management level. This would facilitate 
health professionals in leadership positions in being good role models for their 
employees. Moreover, and perhaps most importantly, since health professionals 
without management responsibilities seem to be most affected by stress at work, 
leaders must ensure the reduction of stress among these employees to enhance 
their ability to function optimally in the healthcare work environment.  
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Abstract 
Background: Health professionals are especially affected by various stressors 
in their daily work, such as a high workload, physical and emotional challenges. 
The aim of this study was to develop and test the validity, reliability and usability 
of an observation-based instrument designed to assess work stressors in the 
healthcare sector. 
Methods: Using a cross sectional design, 110 health professionals were 
observed during one entire shift by an external observer. Factor analysis was 
used to test construct validity, Cronbach’s alpha to test internal consistency and 
correlations using Kendall’s Tau were computed to test for convergent validity.  
Results: For 9 out of 10 tested scales the results showed a one-factor solution 
for all observation scales (explained variance ranged from 55.5% to 80.2%), 
satisfactory reliability (Cronbach’s alpha between .67 and .92), sufficient usability 
and satisfactory convergent validity.  
Conclusions: The newly developed STRAIN-EOS, an observation-based 
assessment tool designed to assess stressors specifically in the healthcare 
sector, was shown to be potentially useful. However, further refinement and 
testing is necessary before it can be widely used. 
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1. Background 
Stress at work is becoming increasingly problematic, with one in six European 
employees reporting chronic stress-related health problems.1 Health 
professionals are particularly affected by long working hours and high workloads, 
shift work and consequences for their work-private life, understaffing, emotional 
demands through confrontation with suffering, death or aggression at work and 
varying physical challenges.2-4 Stressors at work usually originate in aspects of 
the design and management of the work, and in the social and organisational 
contexts. They have a potential for adverse psychological, physical or social 
outcomes for employees.5 Besides physical and mental health problems, stress 
can also negatively influence job satisfaction, intention to leave the job and safety 
at work.6-9  
Over the last few decades, various approaches and methods have been 
developed and used to assess stressors at work. Most notable among these are 
self-report questionnaires and observation- or situation-based measures10, each 
of which has its strengths and weaknesses.11 While self-report questionnaires are 
most commonly used due to their simple, cost-saving application and the 
possibility of obtaining large data samples, observation-based instruments seem 
to provide a more independent view of possible stressors at work.12 The most 
common observational instruments focus on job and task analysis (e.g. work 
function, tasks), company analysis (company stress diagnosis, e.g. CANEVAS) 
or are observation-based checklists of work stressors.5, 13 
Previous studies have shown that it is not easy to objectively capture 
stressors in the workplace. Many aspects of strain are difficult to observe, being 
internal states (e.g. emotional pressure, inability to cope, perceived lack of 
support) and mental processes.12, 14 Also, associations between objective 
stressors and the health outcomes of employees are usually weaker than 
employees’ subjectively assessed stressors.5 In addition, external observers are 
individuals with their own experiences, perceptions and memories, all of which 
can contribute to subjective bias.10, 15 It should also be noted that the convergence 
between different measures of stressors, for example subjectively and objectively 
assessed stress indicators, is generally rather low, ranging mostly between 10 
and 30%.5, 10 Objectively assessed stressors should, therefore, not be seen as 
‘the true reality’ but rather as a complement to other measures (e.g. subjectively 
assessed stressors) providing further insights into the current work situation with 
an ‘objective’ external view.10 
Moreover, external observations can be costly, so that external observers are 
usually restricted in observation time, which in turn means that only a limited 
range of working hours/participants can be observed.15 This can result in the 
observer compensating for any missing data by using predominant information 
(e.g. the halo-effect) or common stereotypes related to the observer’s 
interpretation and level of knowledge.10 In addition, the presence of external 
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observers may influence the behaviour of the employees, e.g. due to personal 
characteristics of the observer (personal reactivity) or simply because they are 
being observed (procedural reactivity).15, 16  
Observational instruments can also be difficult to apply in the health sector, 
due to its 24-hour operation or unforeseen events. Health sector studies 
employing observational methods therefore mostly focus on a specific topic (e.g. 
workload, teamwork, hierarchies)17-20 using activity and/or work analysis 
procedures,21, 22 or else apply instruments that have not been developed and 
tested specifically in the healthcare sector.13 Observation-based assessment 
tools that focus on various possible stressors in the healthcare sector are 
however clearly necessary, and can be used as an alternative or complement to 
commonly used self-assessment tools.  
Therefore, the aim of this study was to develop and test a new observation-
based assessment tool that more closely fits working conditions in the healthcare 
setting and is capable of assessing a number of work-related stressors. The 
newly developed observation-based assessment tool was then tested for its 
construct validity, reliability, convergent validity and usability in the healthcare 
sector. 
2. Method 
2.1 Design 
This study is part of the national STRAIN project, “work-related stress among 
health professionals in Switzerland”. The STRAIN project combines data on 
stress at work from different data sources. First, health professionals’ self-reports 
regarding work stressors, stress reactions and long-term consequences from 
more than 160 participating Swiss health organisations using the STRAIN 
Questionnaire23, 24 have been collected three times (2017/2018, 2019, 2020). 
Second, parallel to the health professionals’ self-assessments, relevant key 
figures on work-related stress are collected in the participating organisations (e.g. 
absenteeism, turnover-rates). Third, external observers were used to provide an 
additional perspective on work-related stress. Thus, this study aimed to develop 
and test an observation-based assessment tool using a cross-sectional study 
design, the psychometric properties of which were tested in the healthcare 
setting. The observations were conducted by external observers and the 
assessment instrument was called STRAIN-EOS (STRAIN - External 
Observation of Work Stressors). 
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2.2 Development of the STRAIN-EOS assessment tool 
The STRAIN-EOS was developed (see Figure 1) on the basis of the STRAIN-
Questionnaire (employees’ self-reports), using standardised, validated and 
reliable self-assessment scales which, according to previous studies, are also 
externally observable.5, 10, 25 Scales were selected from the German version of 
the Copenhagen Psychosocial Questionnaire26-29 (COPSOQ) and the 6th 
European Working Conditions Survey30 (EWCS). According to the COPSOQ, 
scales were selected based on the thematic fields: a) demands at work, b) work 
organisation and content, and c) social relation and leadership. The demands at 
work scales included questions on quantitative, sensorial and physical demands 
with a response option on a five- or seven-point Likert scale. A high score in these 
scales indicates a high risk for work-related stress. The scales on work 
organisation and content are based on questions about opportunities for 
development, influence at work and degree of freedom at work. Response 
options are on a five-point Likert scale (always to never). A low score in these 
scales indicates a high risk for work-related stress. The scales in the social 
relations and leadership group include questions on predictability, social support, 
social community, rewards, unfair behaviour and on social relations at work. A 
low score indicates a high risk for work-related stress. The psychometric 
properties of these self-report scales had shown good reliability (Cronbach’s 
alpha >0.7) and satisfactory construct and criterion validity in previous testing.29, 
31 
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Figure 1 Development steps of the STRAIN-EOS questionnaire  
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In a second step, the items of each scale were reformulated so that they could 
be used as an observational assessment instrument and still be comparable with 
the underlying self-report scales. Therefore, the same number of items were used 
as in the self-report scales, and care was taken to ensure that the wording in the 
STRAIN-EOS items were similar to that used in the self-report (e.g. “Does the 
observed person have to work very fast?”, for external for observers and “Do you 
have to work very fast?” for self-reports). Furthermore, a few items for the external 
observers were added, for example the date of observation, the shift observed, 
area of work, profession and role of the observed person. One additional question 
concerning the overall perceived workload in the observed shift was added 
(according to LEP-AG32) to test the reactivity of the observation scales: if an 
external observer perceived the overall workload as high, this should also result 
in a higher ranking on observed demand scales. To obtain information about the 
usability of the STRAIN-EOS, external observers had the opportunity to comment 
on items (e.g. those which were not observable, difficult to understand). 
Furthermore, the number of missing values was used as an indication of the 
STRAIN-EOS’s usability. 
In a third step, we pre-tested a first version of the STRAIN-EOS by studying 
10 observations in a general hospital setting. The aim was to determine whether 
all items could be captured by external observers during an entire shift of 9-12 
hours. Pre-testing indicated that the two scales on ‘rewards’ and ‘unfair 
behaviour’ were too difficult to assess (not observable in 3 to 9 of the 10 cases). 
The item ‘the observed person has to do overtime’ (always – never) of the scale 
on ‘quantitative demands’ was also not observable during one shift. Since all 
other items were assessable during one shift, these items were excluded from 
the STRAIN-EOS. Table 1 presents the resulting STRAIN-EOS. 
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2.3 Calculation of the sample size 
A sample size calculation using a Monte Carlo method was performed and 
Cronbach’s alpha was computed for various sample sizes, using an 8-item scale 
with a response option on a five-point Likert scale originating from COPSOQ as 
a proxy. Therefore, datasets on this 8-item scale of varying sizes (10, 50, 100, 
150, 200, 300, 500) were generated based on averages and ICCs retrieved from 
previous results29 on COSOQ. The accuracy of the Cronbach’s alpha for a given 
sample size was estimated based on 5'000 such simulated datasets. The 
analyses indicated that an accuracy of 0.1 points is achieved with approximately 
100 observations (95% confidence interval); therefore, a sample size of 100 to 
110 participating health professionals was targeted. 
2.4 Recruitment of health professionals 
Since the participation of organisations as well as individual health professionals 
was on a voluntary basis, this study is based on a convenience sample using the 
authors’ professional network. In total, two acute care hospitals, two nursing 
homes, one home care organisation and two psychiatric hospitals, all located in 
the German-speaking part of Switzerland, declared themselves willing to 
participate. Health professionals from various disciplines in these organisations 
(e.g. nurses, medical-technical-therapeutic-professionals, physicians) who had 
direct patient contact, were working part- or full-time and working on all shifts 
were invited to participate. They received a written study flyer with detailed 
information on the study. Health professionals willing to participate in the study 
had the option to send an e-mail directly to the research team with more 
information regarding the shift and date for a possible observation.  
2.5 Recruitment and training of external observers 
Eight external observers with a professional background in the healthcare sector 
were recruited through advertisement. These external observers were aged 
between 22 and 40 years, were female, had professional training in nursing, 
physiotherapy or psychology, and had professional experience ranging from 2 to 
19 years. All external observers were given a standardised training session of 10 
hours. During this training, external observers received information on how to 
behave during the observations and discussed the comprehensibility and 
interpretation of each item included in the STRAIN-EOS assessment tool. 
2.6 Interobserver reliability 
Since it was not possible for more than one external observer to accompany the 
observed health professional during the shift (requested by participants / 
organisations / patients), interobserver reliability was tested using 10 video 
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sequences of various health professionals at work in order to represent reality in 
practice as well as possible. All external observers watched the same video 
sequences (30-50 minutes) and assessed the observed stressors separately, 
using the observation-based questionnaire. The mean intraclass correlation 
coefficient (ICC, ‘1 - each target is rated by a different set of k judges, randomly 
selected from a larger population of judges’)33 for all items included in an 
observation scale varied between 0.05 (scale on predictability) and 0.54 (scale 
on quantitative demands).  
2.7 Data collection 
Data was collected between December 2017 and May 2018. Participating health 
professionals were observed by one external observer for an entire shift or 
working day (9 to 12 hours). External observers were permitted to talk to the 
health professionals they observed, but not to support or help them with their 
work. The external observers took notes during the observation period and 
completed the questionnaire (10 - 15 minutes) at the end of the shift/working day. 
Data was collected in acute care hospitals (inpatient medical, surgical and 
rehabilitation wards, emergency department, physiotherapy, operating room), 
psychiatric hospitals (general psychiatric wards and forensic), nursing homes and 
a home care organisation. 
2.8 Analyses 
Data was analysed using SPSS 25®. For data analysis, all Items were 
transformed and standardised on a value range from 0 to 100 points (0 being the 
minimum value, 100 the maximum). The analysis procedure (construction and 
calculation of scales) was carried out according to the underlying self-report 
scales.26, 30 If fewer than half of the questions in a scale had been answered, no 
average score was calculated.26. 
The final STRAIN-EOS is supposed to deliver an average score per scale 
as well as per thematic field according to the COPSOQ self-report scales.27 
Therefore, an exploratory factor analysis (FA) with orthogonal rotation (varimax) 
and a listwise deletion of missing cases for each scale and each thematic field 
(a) demands at work, b) work organisation and content, c) social relations and 
leadership) was performed to check the one-dimensionality of each scale as well 
as the possible cross-loading of items (>0.5). Sampling adequacy for FA was 
measured by the Kaiser-Meyer-Olkin measure. Second, items were reduced in a 
stepwise manner using the Cronbach’s alpha value and poor factor loadings in 
the factor analyses of items as an indicator. We computed the final Cronbach’s 
alpha values as a test for the reliability of the scales. Third, convergent validity 
was tested, for which (1) Kendall’s tau-b correlations (most scales were skewed) 
were computed by combining the additional question about observers’ overall 
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perceived workload in the observed shift compared to their ratings in the STRAIN-
EOS, and (2) the mean values of the STRAIN-EOS were graphically compared 
with the STRAIN questionnaire from the first STRAIN measurement 2017/2018 
(8112 self-reports of health professionals24). 
Finally, the usability of the instrument was tested by descriptively analysing 
missing values, along with a qualitative content analysis of observers’ comments 
on questions which were not observable, or which were difficult to understand. 
3. Results 
3.1 Description of the external observation sample 
In total, 110 external observations of health professionals were included. External 
observations were conducted in a psychiatric hospital (n=36), a nursing home 
(n=30), home care situations (n=24) or an acute care hospital (20). A total of 55% 
were registered nurses (n=60), 37% nurse’s aides (n=41), 6% medical-technical-
therapeutic professionals (n=7) and 2% physicians (n=2). Observations were 
conducted during a day shift (63%, n=69), an evening shift (24%, n=26), a night 
shift (4%, n=4) or another shift form, e.g. a divided shift (9%, n=11). Most 
observations were conducted during weekdays (Monday=20 observations, 
Tuesday=20, Wednesday=20, Thursday=15, Friday=18, Saturday=9, 
Sunday=8). Overall, external observations encompass 996 hours (including 
individual break times of usually 36 minutes for a shift of 9 hours), this includes 
543 hours of observation for registered nurses, 369 hours for nurse’s aides, 63 
hours for medical-technical-therapeutic professionals and 21 hours for 
physicians.  
3.2 Construct validity 
Results of the factor analysis indicated a one-factor solution for all observation 
scales (explained variance ranged from 55.5% to 80.2%). No factor analysis 
could be calculated for the observation scale on ‘degree of freedom’ at work. The 
Kaiser-Meyer-Olkin criterion of a bare minimum of .5 was not met, and no one-
factor solution could be identified for this scale. Figure 2 shows all scales included 
in the STRAIN-EOS, each with its factor loadings and percentage of total variance 
explained. 
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*reversed scored item 
 
Figure 2 Items, factor loadings and explained variance of the final STRAIN-EOS 
 
Further results of the rotated component matrix were computed to identify which 
items correspond to which theoretical construct (scale), and to check for possible 
cross-loading of items (>0.5) between the scales (see Table 2). Results for all 
scale items on demands at work (quantitative, sensorial demands, physical risks) 
indicate that the strongest factor loadings of each item are on the matching scale 
(3-factor solution with rotated factor loadings between .71-.90, 44.9-71.3% of 
explained variance). One item of the scale on ‘sensorial demands’ (work of the 
observed person demands controlling his/her movements) showed a cross-
loading on the scale for ‘physical risks’ (.53); nevertheless, the strongest factor 
loading (.71) was on ‘sensorial demands’. 
Results for all items on ‘work organisation and content’ also revealed the 
strongest factor loadings of each item on the corresponding scale on 
‘opportunities for development’ and ‘influence at work’ (2-factor solution, rotated 
factor loadings between .54-.89, 43.1-59.6% of explained variance). For these 
two scales, no significant cross-loading items were identified.  
The further results of the rotated component matrix including all items of 
the scales on ‘social relations and leadership’ (predictability, social support, social 
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community, social relations) revealed that for almost all items the highest factor 
loadings are on the matching scale (.43-.90, 45.5-79.6% explained variance). 
One item of the scale on ‘social support’ (observed person gets help and support 
from colleagues if needed) showed a relevant cross-loading on the scale for 
‘social relations’ (.70). 
 
Table 2 Rotated component matrix (varimax) for each thematic field 
 
 Components 
demands at work1 quantitative demands 
physical 
risks 
sensorial 
demands 
observed person (o.p.) has to work very 
fast 
.796 .193 .271 
workload is unevenly distributed .883 .273 -.058 
o.p. does not have time to complete all 
work tasks 
.828 .164 .047 
o.p. gets behind with his/her work .900 .193 .043 
o.p. does have enough time for his/her 
work tasks* 
.832 .183 .258 
work demands very clear and precise 
eyesight 
.036 .188 .866 
work demands controlling his/her 
movements 
.089 .523 .705 
work demands a high level of precision .204 -.158 .832 
job involves tiring or painful positions .382 .778 .164 
job involves lifting or moving people .230 .883 .169 
job involves carrying or moving heady 
loads 
.192 .853 -.045 
work organisation and content1 Opportunities for development influence at work 
work requires taking the initiative .704 .366 
o.p. can use his/her skills or expertise .855 .046 
work is varied .688 .361 
work demands a high level of skill or 
expertise 
.868 .038 
o.p. has a large degree of influence 
concerning his/her work 
.242 .720 
o.p. has influence on who to work with .265 .534 
o.p. has influence on how to do his/her 
work 
-.006 .784 
o.p. has influence on what to do at work .125 .825 
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 Components 
social relations and leadership2 
social 
com-
munity 
social 
support 
social 
relations 
predict-
ability 
o.p. is well informed in advance, e.g. 
about important decisions, changes or 
plans for the future 
.080 .147 .194 .903 
o.p. receives all information needed in 
order to do his/her work well 
.200 .373 .202 .742 
o.p. gets help and support from 
colleagues if needed 
.063 .434 .702 .261 
colleagues listen to his/her work-related 
problems 
.197 .581 .571 .205 
o.p. gets help and support from the 
immediate superior if needed 
.111 .847 .246 .241 
the immediate superior listen to his/her 
work-related problems 
.244 .870 .147 .184 
good atmosphere between o.p. and 
colleagues 
.837 .113 .036 .141 
good co-operation between o.p. and 
colleagues 
.863 .238 -.016 .107 
o.p. seems to be part of a community at 
his/her work 
.873 .070 .098 .035 
o.p. has the possibility to talk to his/her 
colleagues during work 
.287 .327 .692 .232 
o.p. works isolated from his/her 
colleagues* 
-.130 .018 .906 .074 
rotated component matrix on ‘demands at work’, ‘work organisation and content’ and 
‘social relations and leadership’ separately, Rotation Method: Varimax with Kaiser 
Normalization, 1Rotation converged in 3 iterations, 2Rotation converged in 5 iterations, 
*reversed scored item 
3.3 Reliability and internal consistency 
The Cronbach’s alpha for the scales improved when the following items were 
removed. These items also had the lowest factor settings in the factor analyses. 
 
a) demands at work 
- quantitative demands: “the observed person can take it easy and still do 
his/her work”; 
- sensorial demands: “work of the observed person demands a great 
deal of concentration”, “work of the observed person demands constant 
attention”; 
- physical risks: “job of the observed person involves repetitive arm or 
hand movements”;  
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b) work organisation and content 
- opportunities for development: “the observed person has to do the 
same thing over and over again”, “the observed person has the 
possibility to learn new things through his/her work”, “the observed 
person has the opportunity to develop his/her skills through work”; 
- influence at work: “other people make decisions concerning his/her 
work”, “the observed person has influence on how quickly to do his/her 
work”, “the observed person has influence on when to do his/her work”, 
“the observed person has influence on the amount of work”, “the 
observed person has influence on his/her work environment”, and “the 
observed person has influence on the quality of his/her work”.  
- As Table 3 reveals, Cronbach’s alpha is satisfactory, i.e., between .67 
and .92, for the rest of the scale items included in the final STRAIN-
EOS questionnaire. 
Table 3 Properties of the final STRAIN-EOS  
 
 N Miss min-max Mdn M (SD) KMO 
items 
(α) ICC 
demands at work 
quantitative 
demands  110 0 0-80 25 30 (22) .89 5 (.92) .74–.86 
sensorial 
demands 109 1 17-100 67 67 (19) .66 3 (.76) .54-.70 
physical risks 109 1 0-94 17 22 (19) .73 3 (.88) .72-.81 
work organisation and content 
opportunities 
for 
development 
110 0 25-100 69 69 (16) .82 4 (.83) .52-.78 
influence at 
work 109 1 13-88 50 51 (17) .69 4 (.73) .43-.60 
social relations and leadership 
predictability 99 11 13-100 63 68 (18) .50 2 (.67) .50 
social 
support 69 41 0-100 75 67 (22) .75 4 (.87) .68-.76 
social 
community 108 2 42-100 83 84 (13) .50 3 (.82) .66-.69 
social 
relations 110 0 0-100 50 51 (28) .72 2 (.69) .53 
N=Total number in sample, Miss=number of missing cases, Min-max=minimum score - 
maximum score, Mdn=median, M=mean, SD=standard deviation, KMO= Kaiser-Meyer-
Olkin criterion, number of items (Cronbach’s α), ICC=corrected item total correlation 
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3.4 Convergent validity 
Table 4 shows the additional question integrated into the external observers’ 
questionnaire, “How do you perceive the overall workload in the observed shift?”. 
Since this question addresses especially the observer’s perceived quantitative 
demands at work, the results revealed, as expected, the highest significant 
positive correlation with the scale on ‘quantitative demands’ (rτ=.60, p<.001). 
Also, significant positive correlations were demonstrated for the scale on ‘physical 
risks’ (rτ=.24, p<.01). Furthermore, a high workload as perceived by external 
observers, was negatively correlated (adverse scorings) with observation scales 
on work organisation and content (p>.05), as well as on social relations and 
leadership (p<.05). Results revealed negative correlations with observers’ overall 
perceived workload in the observed shift and their ratings on health professionals 
‘predictability’ at work (rτ=-.19, p<.05), ‘social support’ (rτ=-.32, p<.01), ‘social 
community’ (rτ=-.17, p<.05) and ‘social relations’ at work (rτ=-.28, p<.001). 
 
Table 4 Correlations of perceived stress-level of observers compared to their rating on the 
STRAIN-EOS 
 
 Kendall’s tau-b 
observation scale correlations 
coefficient 
p-value 
demands at work 
quantitative demands .598 .000*** 
sensorial demands .087 .252 
physical risks .243 .001** 
work organisation and content 
opportunities for development -.016 .835 
influence at work -.103 .167 
social relations and leadership 
predictability -.191 .020* 
social support -.319 .001** 
social community -.171 .031* 
social relations -.275 .000*** 
*correlation is significant at: *p < .05; **p < .01; *** p < .001 (2-tailed) 
 
In Figure 3, mean values from the STRAIN-EOS using external observations 
(n=110) were combined with mean values of 8112 health professionals’ self-
reports on work stressors using the STRAIN questionnaire (first STRAIN 
measurement in 2017/2018).24 The self-report STRAIN questionnaire is 
comparable to the STRAIN-EOS, since they are based on the same underlying 
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scales from COPSOQ28 and EWCS30. Figure 3 illustrates the mean values 
(between 0 and 100) of self-reported (STRAIN questionnaire) and externally 
assessed (STRAIN-EOS assessment tool) stressors using line charts. The figure 
demonstrates that the mean values of stressors assessed by the STRAIN-EOS 
are not identical, but overall show (except for the scale on social support) similar 
(low or high) relative tendencies, paralleling those in the STRAIN questionnaire, 
which surveyed a representative sample of Swiss health professionals working in 
different health care settings.  
 
 
Figure 3 Graphic comparison of mean values from the STRAIN-EOS (n=110 external 
observations) and mean values from the STRAIN questionnaire (n=8’112 self-reports of 
health professionals) for various work stressors 
3.5 Usability 
Descriptive results regarding missing values per shift of the STRAIN-EOS 
questionnaire, showed a low rate of missing values (<2.7%). However, during the 
evening and night shifts, a higher rate of missing values was found for the scales 
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on predictability (>40%) and social support (>50%), since some items were no 
longer observable (e.g. no colleagues or supervisor present during the night 
shift). According to the qualitative content analysis of the comments from the 
external observers, all questions were understandable. A total of 43 written 
comments from external observers were analysed. Most reasons declared by 
external observers for non-observable items were that the observed persons had 
"no contact with supervisors" during the observed shift (29 comments) or that a 
certain situation did not occur (e.g., the question on predictability ‘At your place 
of work, are you informed well in advance concerning for example important 
decisions, changes, or plans for the future?’) and, therefore, was not observable 
during the shift (12 comments). 
4. Discussion 
The results of this study revealed that 9 of the 10 tested observation scales were 
internally consistent, had good content and construct validity, and to some extent, 
convergent validity as well as sufficient usability. However, the results also 
demonstrated that the STRAIN-EOS questionnaire needs further testing, for 
example regarding the convergent validity with other observation-based 
assessment tools or interobserver reliability. 
In regard to the observation scales on the ‘degree of freedom at work’, no 
factor analysis could be calculated. Since one item from the self-assessment 
scale, “Can the observed person take holidays when he/she wishes?”, was not 
observable during one shift only, the observation scale on degree of freedom 
consisted of 3 instead of 4 items. It is conceivable that the observation scale will 
show construct validity if this item is replaced. 
Further results on the cross-loading of items gives confirmation of the 
construct validity and reveals that all items, except one, in the STRAIN-EOS had 
their strongest loading on the matching scale. The item of the scale on ‘social 
support’ showed a cross-loading on the scale ‘social relations. This can be 
explained by the fact that the item ‘the observed person gets help and support 
from colleagues if needed’ cannot be easily separated from the scale of ‘social 
relations’ at work in terms of content. However, if the STRAIN-EOS is used again, 
this should be checked again with a new sample. 
Furthermore, comparisons between overall perceived workload as rated 
by observers and their ratings in the STRAIN-EOS reveal several significant 
correlations in the expected positive or negative direction, but also some weak 
correlations. The convergence between health professionals’ self-reported and 
externally assessed stressors regarding the same shift was investigated in a 
separate study34 and showed convergent scores for 3 of the 9 tested scales. This 
low convergence when comparing different methods for assessing work stressors 
is also described in previous literature.10 Therefore, a further analysis of 
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correlations between the STRAIN-EOS and another validated external 
observation questionnaire assessing stressors at work could further strengthen 
the convergent and construct validities of the newly developed instrument. 
4.1 Limitations 
Despite the extensive training of external observers, a possible observer bias 
cannot be excluded, since all observers differ in age, memories, behaviour and 
professional experience. Moreover, the STRAIN-EOS was tested in several 
healthcare settings that included different health professionals. Since a 
convenience sampling strategy was used, the distribution of observations in the 
settings, shifts and health professions was not controlled. Therefore, the extent 
to which this observation-based assessment can be generalized to other settings 
or specific professions is limited and further research is clearly needed to make 
a specific statement about the use of this instrument for one specific professional 
group (e.g. physiotherapists only) or setting (e.g. nursing homes) only. Moreover, 
the STRAIN-EOS was developed in German and needs to be translated and 
tested before use in other languages.  
4.2 Methodological challenges and limitations 
A difficulty when using external observations in the healthcare setting was to 
measure interobserver reliability. On the one hand, patients did not accept having 
more than one external observer accompany the health professional; on the other 
hand, this was not possible for organisational reasons (e.g. hygiene guidelines, 
isolated patients, confined space conditions, disruption of workflows). 
Consequently, we decided to test interobserver reliability using video sequences. 
As the results show however, this was not entirely feasible either. Regarding the 
results of the partly unsatisfactory ICC results assessed by video sequences, it 
is difficult to draw conclusions. On the one hand, it is quite possible that the video 
sequences were not suitable, for example, to observe ‘predictability’. On the other 
hand, it is also possible that the observers` ratings in the STRAIN-EOS strongly 
diverged from one another. Therefore, we recommend taking into account 
possible observer effects when analysing the STRIAN-EOS scales (e.g. by using 
multiple regression analysis in which different observers are included as dummy 
variables). Moreover, further research is also needed regarding interobserver 
reliability using the STRAIN-EOS. 
Another difficulty for external observers could be not knowing how to 
behave in certain cases, e.g. patient aggression against the observed health 
professional, observed violations of safety measures, unexpected deaths of 
patients or emergency situations such as reanimation. For this reason, we 
decided on having external observers with a professional background in the 
healthcare sector, because they are already familiar with such situations and can 
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deal with them. In addition, we defined a code of conduct for all external 
observers as to how they should behave in such emergencies (e.g. assistance 
with reanimation). 
A further difficulty was the 24-hour operation of health institutions, 
observations of evening and night shifts and observed health professionals doing 
overtime. In order for the external observers to observe evening and night shifts, 
a special employment contract was drawn up that allowed them to work in those 
shifts and settled the payment for it. In addition, it was agreed with the external 
observers that the observation would be continued even if the observed health 
professional worked overtime, provided it did not exceed 1-2 hours. This could 
be observed, except for one observation in which the observed health 
professional worked longer than 2 hours overtime.  
Data protection and privacy of patients was also a special topic when doing 
external observation in the healthcare sector. The external observers were 
encouraged to maintain silence on patient-specific data. In addition, patients and 
professionals had the right at any time to send the observed person out of the 
room in very personal situations (e.g. when inserting a bladder catheter). Also, 
no patient-specific data were recorded in the STRAIN-EOS either.  
5. Conclusion 
As the results of the study reveal, the use of external observers in a healthcare 
system does not occur without effort. However, as the results of the study show, 
it is important to have a suitable observation tool specifically tailored to the 
requirements and framework conditions in healthcare. The STRAIN-EOS 
developed in this study is a first step but needs further testing. Also, research is 
needed to investigate the interrelationship between health professionals’ self-
reports and objective results derived from observation-based assessment tools. 
With the development of the STRAIN-EOS based on validated and reliable self-
assessment scales, such a comparison is conceivable in the future. This will 
assist in gaining deeper knowledge of the issues concerning work-related 
stressors in health professions. 
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Abstract 
Objective: Health professionals are particularly affected by work stressors and 
various methods have already been used to assess them. Linking health 
professionals’ self-report and external observations can provide a more detailed 
assessment of stressors, since conclusions for interventions can be derived from 
their agreement. Since there is a lack of studies in the health sector linking both 
data sources, the aim of this study is to identify the convergence between health 
professionals’ self-reports and external observations.  
Methods: Data were collected in general hospitals, nursing homes, psychiatric 
institutions and home-care organisations in a cross-sectional study design. 110 
health professionals were observed during one entire shift, by one of eight trained 
external observers. Health professionals and observer separately filled out a 
questionnaire on work stressors after the observation. For data analysis multiple 
regression models using bootstrap were calculated considering possible 
observer effects.  
Results: Convergent scores for 3 of 9 tested scales on ‘predictability’ of work, 
‘social community’ and ‘social relations’ (p>0.05) at work, were identified. 
However, health professionals rated their ‘quantitative’ (p=0.001), ‘sensorial’ 
(p=0.001) and ‘physical demands’ (p=0.001) significantly higher than the external 
observers did. On the contrary, external observers perceived the ‘possibilities for 
development’ (p=0.007), ‘influence at work’ (p=0.032) and ‘social support at work’ 
(p=0.002) as lower than did the health professionals. Results also indicate a 
significant influence of different work settings (p<0.05) on the convergence of 
self-assessed and observed work stressors. 
Conclusion: This study results reveal that results on work stressors can be 
influenced by the chosen method for data collection, which should be considered 
when using one method only. Moreover, differences between the settings 
indicate that results on work stressors from one health-care setting cannot be 
easily transferred to another. 
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1. Introduction 
Work-related stress is one of the main reasons why health professionals change 
or leave their jobs.1, 2 In particular, work stressors such as long working hours, 
shift work, work-family conflicts, emotionally stressful situations, physical 
demands, understaffing or time pressure can lead to a high level of stress at 
work.3, 4 
Work stressors have been measured in several ways. Self-reports and 
observational assessments (e.g. analysis of work processes, external 
observations) are among the most widely used assessment techniques.5, 6 
However, each of these sources brings its strong and weak methodological 
points.7 While self-reports provide insight into the internal psychological states of 
employees and may therefore be the only reliable source of such information, 
observational measures can provide more objective information in the sense of 
being independent of the employee.8 Moreover, external observations of work 
stressors are able to identify certain circumstances that are already taken for 
granted by employees and can provide a level of objectivity that is not possible 
when using self-reports alone.8, 9 Therefore, linking both data sources is important 
to know whether the objective (externally observed) assessment corresponds to 
the subjective (self-assessment of employee), since conclusions for interventions 
can be derived from the extent of that agreement.6 
Linking both data sources has been done in various studies.10-12 However, 
the agreement between self-assessed and observation-based measures is often 
modest, with a convergence ranging mostly between 10 and 30%.13 Moreover, 
results indicate that the observed exposures of work stressors are 
underestimated, while employee self-assessments can be overestimated.12, 13 
Nachreiner, et al.14 conclude that an agreement between these two data sources 
cannot be expected.  
Also in the health care sector, studies including both health professionals’ 
self-reports and observational approaches have been carried out on work-
organisation and teamwork, among others.15-19 However, there is a lack of studies 
linking employee self-report and observation-based assessment among health 
professionals. Studies linking both data sources are important to gain deeper 
knowledge of the issues concerning work stressors in the health care sector. 
Therefore, the aim of this study is to identify the convergence between 
health professionals’ self-reports and external observations concerning stressors 
at work.  
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2. Method 
This study has a cross-sectional design and the data is based on external 
observations and health professionals’ self-reports on work stressors. This study 
is also of the national STRAIN study – ‘work-related stress among health 
professionals in Switzerland’ (clinical trials registration: NCT03508596). 
2.1 Study population 
A convenience sample of health professionals from two acute care hospitals, one 
home care organisation, a nursing home and two psychiatric institutions in the 
German-speaking part of Switzerland was used. The study sample consisted of 
health professionals from various disciplines (e.g. nurses, medical-technical-
therapeutic-professionals, physicians) with direct patient contact. Health 
professionals in the participating health organisations received online study 
information and were asked whether they would like to participate on a voluntary 
basis. Health professionals willing to participate could contact the STRAIN 
research team directly (by email or phone) and an observation date was set for 
an entire shift. Since the external observation was conducted during one entire 
shift (9-12 hours), health professionals who worked less than 9 hours a shift (e.g. 
half days) were excluded.  
2.2 Instruments 
For this study, a self-report questionnaire for health professionals and an 
observational questionnaire for external observers was developed (see Figure 1). 
The self-assessment scales are based on the STRAIN questionnaire20 and the 
questionnaire for external observers on the STRAIN-EOS (STRAIN - External 
Observation of work Stressors). Both questionnaires contain the same scales but 
differ in the wording (e.g. “Do you have to work very fast?” for self-reports and, 
“Does the observed person have to work very fast?”, for external observers). Both 
questionnaires (self-report and observation) assess information about demands 
at work, work organisation and content, and social relations and leadership and 
consist of items from the Copenhagen Psychosocial Questionnaire21, 22 -
COPSOQ and the Sixth European Working Condition Survey23 - EWCS. 
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Figure 1 Assessment of stressors by to external observers and employee self-reports 
The scales on demands at work contain questions about quantitative, sensory 
and physical demands. A high score indicates a high risk for stress at work. 
Response options are on a five-point Likert scale for COPSOQ scales (always-
never) and on a seven-point Likert scale (always-never) for the EWCS scale. 
Scales on work organisation and content include questions about possibilities for 
development and influence at work on a five-point Likert response scale (always-
never). A low score indicates a high risk for stress at work. Scales on social 
relations and leadership contain questions about predictability, social support, 
community and social relations at work on a five-point Likert response scale 
(always-never). Also, a low scoring indicates a high risk for stress at work.  
Psychometric properties for all included self-report scales are good and 
revealed satisfactory reliability (Cronbach’s alpha >0.7), as well as criterion and 
construct validity in previous studies.22, 24 Previous testing of the STRAIN-EOS 
demonstrated internal consistency (Cronbach’s alpha of 0.67-0.92), content and 
construct validity as well as sufficient reactivity and usability for the included 
scales. Since many aspects can influence the validity of observational data, 
special attention should be paid to personal and procedural reactivity.9, 25 
Personal reactivity means that subjects behave differently because of 
personal characteristics or the behaviour of the observer.9 Therefore, an 
additional question was added to the health professionals’ self-report, giving a 
possible indication of personal reactivity during observations: “How did you 
perceive the observer?” on a five-point Likert scale “very pleasant” to “very 
unpleasant”. 
Procedural reactivity means that subjects behave differently because they 
are being observed. Therefore, additional questions addressing procedural 
reactivity were integrated in the self-report questionnaire: “How often did you feel 
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observed?”, “Did the observation have an influence on your work organisation or 
workflow?”, “Do you think that in certain situations you would have behaved 
differently without being observed?” on a five-point Likert scale “always” to 
“never”. 
2.3 Selection and training of external observers 
External observers were recruited by advertisements. Care was taken to ensure 
that the observers were familiar with the health care setting (education in a health 
profession), and that they were heterogenous regarding age, experience and 
occupation. A total of eight external observers aged 22-40 years, all female, with 
a professional training in nursing, physiotherapy or psychology and professional 
experience of 2 – 19 years were recruited. The external observers carried out 
between 3 and 27 external observations.  
To minimize a possible observer bias, all external observers were trained 
before starting data collection. Therefore, the training was conducted in two 
groups and lasted from 8 to 10 hours per training. In the first part, external 
observers received information about how the thinking process works and how it 
is influenced. In the second part of the training, all observers watched a total of 
10 video sequences including footage of doctors and nurses at work (30 min on 
average) and assessed stressors using the STRAIN-EOS. After each video 
sequence, assessed rankings using the STRAIN-EOS were discussed for each 
item. Also, every item in the questionnaire was then checked for 
comprehensibility and interpretation. During the observation, external observers 
were advised that they could speak with the observed person (if necessary), but 
not to support them at work. 
2.4 Data collection 
Data collection took part between December 2017 and May 2018. All participating 
health professionals were observed during one entire shift/working day of 9 to 12 
hours. At the end of the observation, health professionals and the external 
observers separately filled out the questionnaire (10-15 min) assessing stressors 
at work. 
2.5 Data Analysis 
Data analyses were done using IBM SPSS Statistics® 24. All questions about 
personal and procedural reactivity were analysed descriptively. All items in the 
self-assessment and observational scales were transformed on a value range 
from 0 (minimum value) to 100 (maximum value). To analyse the differences 
between health professional self-reported and externally observed data, multiple 
regression models for each scale were calculated taking into account possible 
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observer effects. For the regression models the difference between self-
assessment (SE) scores and externally observed (OB) scores (SE-OB) was used 
as the dependent variable and dummy variables for observers and different 
healthcare settings as independent variables. The dummy variables were coded 
in such a way that the sum of observer effects is equal to zero (sum to zero 
contrasts), whit observer 8 as reference. Using this dummy variable specification, 
the intercept (constant) of the model can be interpreted as the mean difference 
between self-reported and externally observed data when adjusting for observer 
effects. Since the assumption of heteroskedasticity (modelling errors are 
uncorrelated / uniform) was not met, standard errors, p-values and confidence 
intervals were computed based on bootstrap (r=1000 bootstrap, bias corrected 
and accelerated, 95% CI). To check for differences between the health care 
settings (general hospital, nursing home, home care organisation, psychiatric 
institution), a linear regression model including dummy variables for observers 
and dummy variables for the health care settings was used. To test whether there 
is any difference between health care settings, 2-tailed F-tests were used. In case 
of a significant F-test (p-value < 0.05), post hoc analyses based on Wald tests 
were performed to find out which settings differ from each other. 
3. Results 
3.1 Description of the study sample 
In total, 110 health professionals were observed (n=110 health professional self-
reports, n=110 external observations). The observations were conducted in the 
acute care hospital (18%), in nursing home (27%), home care setting (22%) and 
psychiatric institutions (33%). Most observed shifts were day (63%) and evening-
shifts (24%). Registered nurses (n=60) and nurse assistants (n=41) were most 
frequently represented in the study sample. The mean age of the observed health 
professionals was 40 years (SD = 13) with a mean professional experience of 15 
years (SD = 11) in general and 5.5 years (SD = 6) in their current position. 
Observed health professionals were registered nurses (55%), nurse assistants 
(37%), medical-technical-therapeutic professionals or physicians (8%).  
3.2 Self-reported and observational data 
Figure 2 reveals a first comparison of the self-assessment and observational data 
regarding the mean and standard deviation for each scale. In order to show the 
size of difference between the self- and observation-based assessment (SE-OB), 
the median of the difference between the self-reports and observations (Mdn of 
diff.) is also illustrated. 
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Figure 2 Self-assessment scores (SE) vs. external observation (OB) scores (mean, 
standard deviation, median of the difference SE-OB)  
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A first tendency indicated that observed health professionals perceived the 
demands at work scales (quantitative, sensorial and physical demands) as higher 
than the external observers. The means of the scale for possibilities for 
development, influence at work, social support and social relations also showed 
a tendency for observational data scores to be lower than the self-reported data. 
On the other hand, a tendency was found for the observation-based assessments 
of the scale predictability and social community to be ranked higher than for 
health professionals’ self-assessments.  
3.3 Influence of external observers 
Results of questions on personal reactivity indicate that most observed health 
professionals (90%) perceived the external observer as ‘very pleasant-pleasant’, 
8% as ‘neutral’ and a few (2%) as ‘unpleasant-very unpleasant’ during the 
external observation sequence. 
Further results on procedural reactivity reveal that most of the observed 
health professionals ‘seldom-never’ felt observed (64%). In addition, most 
observed health professionals did not think that the external observation had an 
influence on their work organisation or workflow (84%) and would not have 
behaved differently if there were not being observed (87%). 
Additional results on the observers’ influence indicate significant observer-
effects for quantitative and sensorial demands, all scales on work organisation 
and content and social relation and leadership. Results on observer’s influence 
are presented in Table one and reveal significant influence (using F-statistics) of 
the external observers as well as information, which of the observers have 
differed significantly. Considering all scale, no observers’ influence pattern can 
be recognized; any observers effects are random.  
3.4 Differences between SE and OB 
Results of robust multiple regression using bootstrap are presented in Table one. 
The Table includes descriptive statistics for the difference between the self-
assessment (SE) and external observations (OB), influence of observer’s as well 
as the estimated difference (SE-OB) at the level of 0.05 and 0.005 (2-tailed).  
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3.4.1 Demands at work 
Results of multiple regression on the demands at work scales indicate that the 
observed health professionals rated several demands at work as higher than the 
external observers did (Table 1). Health professionals’ ratings for ‘quantitative 
demands’ are significantly higher than those from external observers (estimated 
difference = 18.5, p=0.001). Also, for the scales on ‘sensorial demands’ 
(estimated difference = 12.6, p=0.001) and ‘physical demands’ (estimated 
difference = 13.0, p=0.001) the results of the regression analysis revealed a 
significant difference between the self-assessment and observation-based 
scales.  
 
3.4.2 Work organisation and content 
Here, significant results indicated that the external observers perceived the 
‘possibilities for development’ and ‘influence at work’ as being lower than did the 
health professionals. Results for the scale on ‘possibilities for development’ 
revealed an estimated difference (SE-OB) of 4.9 (p=0.007). Also, the scale on 
‘influence at work’ indicated significant results (estimated difference = 3.9, 
p=0.032) at the significance level of 0.05, but not at 0.005 (including Bonferroni 
correction).  
 
3.4.3 Social relations and leadership 
On the scales for ‘social relations’ and ‘leadership’, health professional self-
reports and external observations appeared to be more similar. No significant 
differences on ‘predictability’ at work (estimated difference = -2.4, p=0.398), 
‘social community’ (estimated difference = -1.7, p=0.370) and ‘social relations’ 
(estimated difference = -0.5, p=0.912) between health professional self-reports 
and external observations was found. However, the scale for ‘social support’ from 
colleagues and supervisors indicated significant differences between the two 
assessments: external observers perceived the ‘support’ received from 
colleagues and supervisors as significantly lower than did the observed health 
professionals themselves (estimated difference = 24.8, p=0.002). 
3.5 Influence of different health care settings 
Table two contains further information on whether there are differences between 
different work settings (general hospitals, nursing homes, home care 
organisations, psychiatric institutions). No significant differences (p>0.05, 2-
tailed) of health professionals’ self-reports and external observations between the 
general hospital, nursing homes, home care organisations and psychiatric 
institutions were found for the scales on ‘quantitative’ and ‘physical demands’ as 
well as ‘social community’ at work.  
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However, differences between the health professionals’ and observers’ ratings 
can be identified for the scales on: 
- ‘sensorial demands’ (p<0.05) between the psychiatric institution and all 
other settings 
- ‘possibilities for development’ (p<0.05) between general hospital and 
psychiatric institution, nursing home and home care organisation and 
nursing home and psychiatric institution 
- ‘influence at work’ (p<0.05) between psychiatric institution and general 
hospital/nursing home 
- ‘predictability’ (p<0.05) between psychiatric institution and nursing 
home/home care organisation 
- ‘social support’ (p<0.05) between general hospital and nursing home 
- ‘social relations’ (p<0.005) between nursing home and all the other 
settings as well as between home care and psychiatric institution. 
4. Discussion 
This study reveals convergent as well as dissenting assessments of work 
stressors by health professionals and external observers. Convergent scores 
(p>0.05) between health professionals self-reported and externally observed 
‘predictability’ of work, ‘social community’ and ‘social relations’ at work were 
identified. 
However, further results indicate that health professionals rated their 
‘quantitative’, ‘sensorial’ and ‘physical demands’ significantly higher than the 
external observers did. Similar results on physical risk factors at work using self-
report, video observation and direct measurement methods were also found.12 
Moreover, some authors suggest results on demands at work as overestimated 
by employees’ self-assessments and as underestimated by observations.13, 26 A 
possible reason for this difference could be a higher ‘initial level’ of perceived 
stress factors by the health professionals over time. Therefore, it is possible, that 
the health professionals’ and external observers rating are not based on the 
exactly same situations.10 Certain demands at work may have already been 
experienced by the employees over a longer period of time and have led to an 
overall more intensive judgment, while external observers only observed a limited 
period of time and therefore rate the situation as less demanding.13  
Furthermore, significant differences were found for ‘possibilities for 
development’ and ‘influence at work’. The external observers scored the 
‘possibilities for development’ as well as the ‘influence at work’ as lower than 
observed health professionals. Moreover, significant differences for health 
professionals self-assessed and externally observed ‘social support’ from 
colleagues and supervisors at work also indicate that external observers 
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perceived the ‘social support’ during the observation sequences as being lower 
than did the observed health professionals. Regarding study results about self-
reported and observed ‘social support’ of young couples, Lorenz, et al.10 
suspected that hostile and supportive behaviours are more likely to be 
remembered and therefore may be more superficial in employee self-report. On 
the other hand, supportive behaviour is more difficult to identify for external 
observers than hostility.10  
Further results reveal that although the external observers have been 
trained beforehand, there is still a significant influence of the different external 
observers on the results. However, further findings from personal and procedural 
reactivity indicate, that most observed health professionals perceived the external 
observer as ‘pleasant’ and ‘seldom to never’ felt observed. As Guest, Namey, 
and Mitchell27 stated, a good external observer fits into the observation-based 
situation ‘well enough to be ignored’. Therefore, it is important that external 
observers adapt to their observation-based setting (e.g. wearing the same 
clothes), are familiar with the health care setting and well-trained in advance. 
Furthermore, it is important to consider a possible observer-influence in the data 
analysis to avoid a distortion of the results. 
Further results indicate a significant influence of different work settings on 
the convergent of self-assessed and observed work stressors. Most frequently, 
the difference between self- and externally assessed work stressors in psychiatric 
institutions (in 11 cases) and nursing homes (in 8 cases) were significantly 
different from other settings. However, as previous study results28 indicate, there 
is a significant relationship between the psychological climate (operationalized as 
employees’ perception) and employees work attitudes, performance and 
motivation, which could provide a possible explanation for these differences. It 
seems possible that the psychological climate differs strongly between these 
health care settings, which could result in a stronger difference between self-
reports and external observations. 
Overall, this study results reveal that for 6 of 9 tested scales (60%) no 
convergence between health professionals self-assessed and externally 
observed work stressors was met, which is in line with previous literature.13 
However, one could conclude that one of the data sources (self-reports or 
external observation) is maybe more valid than the other (captures the true 
value). Therefore, it is important to note that both methods include ‘true variance’ 
as well as ‘biasing effects’.13 Moreover, it is to be assumed that both data sources 
capture the same approach in a different way (e.g. self-reports as ‘intrinsic’ and 
externally observed as ‘extrinsic’ perception of stressors).14 However, 
considering that it is the perception of each employee that ultimately determines 
his or her reaction to the work environment.29  
Nevertheless, the complementary perspective of external observers can 
provide further insights into the current work situation with an ‘objective’ external 
view. As these study results reveal, this should be considered especially when 
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assessing ‘demands at work’, ‘possibilities for development’, ‘influence at work’ 
as well as ‘support’ from colleagues and supervisors, where a double check (self-
assessments and external observers) can be useful, before intervention is 
derived. Moreover, the results on possibilities for development and influence at 
work (observers rated these as lower than the employees) indicate, that 
especially here the involvement of external observers can be useful to design 
more suitable interventions.  
4.1 Limitations 
Since a convenience sampling strategy was used, the distribution of health 
professions, shifts and cases per setting were not controlled and therefore some 
settings (e.g. psychiatric institutions) or professionals (e.g. nurses) were more 
dominant than others. In addition, the comparisons of the different health care 
settings must be interpreted with caution, as there was only a limited number of 
cases for each setting. 
Furthermore, external observations are time and cost consuming and only 
a restricted range of time and participants can be observed.9 Therefore, observed 
data can be influenced by the duration and time (e.g. observed shift) of the 
external observation a longer observation period (e.g. more shifts) could possibly 
have produced different results.  
Moreover, external observations are not seen as “objective” since external 
observers are individuals with their own experience, memories, perception or 
appraisal and therefore also can contribute a subjective bias to the data. Also, 
the self-report of health professionals can be influenced by their experiences (e.g. 
from the last two weeks). Therefore, it is not free of bias to compare employee’s 
self-reports and external observations. However, possible observer effects were 
considered when analysing the observation-based scales. 
Another limitation of this study is the fact that no conclusions can be made 
about the influence of the self-assessed and externally observed work stressors 
on possible health outcomes for health professionals.  
However, this study consists of valid and reliable self-assessment and 
observation-based scales, which scores are comparable to each other and tested 
in the health care sector.  
5. Conclusion 
These study results contribute important information for future research on work 
stressors in the health care sector. As the findings of this study reveal, results 
can strongly differ depending on which method is used to assess work stressors. 
This should also be considered when interpreting results about work stressors if 
one method is chosen only (e.g. self-reports). Especially for scales on ‘demands 
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at work’, ‘possibilities for development’, ‘influence at work’ and ‘social support’, 
which strongly differ between self-report and external observation, a combination 
of both methods can provide a more detailed assessment, than using one data 
source only. Especially when interventions to improve health professionals 
‘possibilities for development’ and ‘influence at work’ will be designed, an 
inclusion of both data sources such as external observers and health 
professionals’ self-reports could provide additional evidence. However, as this 
study results reveal, setting specific differences should also be kept in mind when 
developing interventions for different health organisations to reduce work 
stressors. 
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Introduction 
Health professionals’ stress at work not only negatively affects their likelihood of 
staying in the profession as well as their health and well-being,  but also factors 
like safety at work and quality of care provided within healthcare organisations.1-
4 The determination of salient stressors at work and their relation to health 
professionals’ intention to leave and health-related outcomes is key in developing 
appropriate prevention and intervention strategies to reduce stress at work.5, 6 
Therefore, this thesis investigates stressors, stress reactions and long-term 
consequences among nurses and midwives, physicians, medical-technical and 
medical-therapeutic professionals. Various settings (hospitals, nursing homes, 
home care organisations) and data sources (self-reports, external observations) 
are used. Chapters 2 and 3 have a special focus on work-related stress in acute 
care and rehabilitation hospitals, while in Chapters 4, 5 and 6 psychiatric 
hospitals, nursing homes and home care organisations are also included. All 
studies (Chapter 2-6) were investigated with a quantitative, cross- sectional 
design. Figure 1 summarises the focus of each chapter in this thesis.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Figure 1 Main focus of each Chapter in thesis 
 
The following sections present a short summary and discussion of the main 
findings of this thesis, the interpretation of those findings, methodological 
considerations and relevant implications for clinical practice and future research.  
6. Summary and discussion of main findings 
The overall results from Chapters 2, 3 and 4 indicate that the extent of work-
related stress among different health professional disciplines and hierarchical 
levels varied greatly, also regarding important stressors associated with stress 
stressors at w
ork 
extent among different 
health professional 
disciplines (Chapter 2) 
extent at different hier-
archy levels (Chapter 4) 
externally observed stressors 
(Chapter 5,6)  
stressors at work stress reactions & long-term consequences 
stressors associated with work-private 
life conflicts, quality of leadership 
(Chapter 3), stress reactions and long-
term consequences (Chapter 2) 
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reactions and long-term consequences among nurses and midwives, physicians, 
medical-technical and medical-therapeutic professionals.  
6.1 Extent of stressors among different disciplines 
Main findings on the extent of stressors among health professionals working in 
Swiss acute care and rehabilitation hospitals (Chapter 2) indicate that nurses and 
midwives’ are mostly affected by emotional and physical demands, role conflicts, 
fewer opportunities for development and lower scope for breaks and holidays at 
work. Physicians reported being more affected by quantitative demands, role 
conflicts, work-private life conflicts and lower role clarity at work. Medical-
technical professionals seemed to be mostly affected by a demanding work 
environment, fewer opportunities for development and lack of influence at work, 
while medical-therapeutic professionals complained of lower scope for breaks 
and holidays, lack of cognitive demands, social relations and role clarity at work. 
Previous studies also identified varying extents of work stressors among different 
health professionals, and presented similar results regarding how nurses’ and 
physicians’ are affected by stressors at work 8, 9. Overall, the results indicate how 
important it is to develop profession-specific strategies to prevent and reduce 
stress at work, shaped to the working conditions of each health profession 
separately.  
6.2 Extent of stressors among different hierarchies 
The main findings on the extent of stressors at work at different management 
levels (Chapter 4) indicate that stressors at work are experienced to a larger 
extent among health professionals at lower-management levels, and especially 
among those without management responsibilities (see Figure 2). These results 
refer to hospitals, nursing homes and home care organisations. 
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Figure 2 Stressors at work among different hierarchical levels (Chapter 4) 
 
Our findings support previous study results, whereby leaders reported higher 
levels of demands at work and work-private life conflicts, but also a higher degree 
of control, decision-making and flexibility at work.10-13 Furthermore, poorer 
working conditions with lower positions in hierarchy were also identified in 
previous literature.12, 13 However, and for the first-time, our findings provide 
results for stress at work over four different management levels and indicate that 
some individual stressors are specifically pronounced at certain management 
levels. 
6.3 Stressors associated with health professionals’ stress reactions, 
job satisfaction, intention to leave and health-related outcomes 
The most important stressors associated with health professionals’ stress 
symptoms, job satisfaction, intention to leave and health-related outcomes from 
Chapter 2 are presented in Table 1. These results refer to health professionals 
working in acute care and rehabilitation hospitals. As the results imply, work 
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stressors are of different relevance regarding their association with stress 
reactions and long-term consequences among nurses and midwives, physicians, 
medical-therapeutic and medical-technical professionals, which is in line with 
previous study results.8 Health professionals are confronted with different 
stressors at work regarding their professional role and work environment8, 14-17, 
which indicates different needs for action when developing strategies to prevent 
and reduce stress at work. 
However, our results also identified stressors that proved to be of common 
relevance for all health professionals, such as existing work-private life conflicts, 
the lack of opportunities for development and the behaviour of the direct line 
manager (Chapter 2). Previous studies also identified existing work-private life 
conflicts, insufficient opportunities for development and poor leadership qualities 
as being associated with health professionals’ intention to leave.4, 18-21 
Furthermore, our study results add to relevant knowledge regarding stressors 
associated with stress symptoms, job satisfaction, general health status and 
quality of sleep among nurses and midwives, physicians, medical-therapeutic 
and medical-technical professionals. The results indicate that, although many 
stressors are specific to a health professional’s role and work environment, 
effective strategies for reducing work-private life conflicts, enhancing 
opportunities for development and the quality of leadership, could overall 
contribute to a better and healthier working environment in Swiss acute care and 
rehabilitation hospitals.  
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6.4 Factors associated with work-private life conflicts and leadership 
qualities of line managers 
Figure 2 summarises the most important findings from Chapter 3, regarding 
factors associated with health professionals’ (all professions combined) work-
private life conflicts in acute and rehabilitation hospitals. 
 
 
Figure 3 Factors associated with health professionals’ work-private life conflicts, B= 
regression coefficient (Chapter 3)  
 
Overall, these results are in line with previous research regarding the importance 
of health professionals’ influence and flexibility over their work schedule and 
number of working hours18, 22, but provide additional information on aspects of 
social relations, leadership, work organisation and content associated with health 
professionals’ work-private life conflicts. This knowledge can be particularly 
important for health professional leaders in order to enhance the compatibility of 
work and private life effectively in daily practice.  
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6.5 Factors associated with leadership qualities of line managers  
In Figure 3, the most important findings from Chapter 3 on factors related to 
health professionals’ (all professions combined) perceptions of the leadership 
qualities of their line managers in acute and rehabilitation hospitals. 
 
 
 
Figure 4 Factors associated with health professionals’ perceptions of leadership qualities 
of their line managers, B= regression coefficient (Chapter 3) 
 
Our results are overall in line with those of previous literature, whereby social 
support23-25 and perceived reward at work26-28 are known to be linked to 
leadership behaviour. However, our results provide additional information and 
demonstrate to health professional leaders the importance of providing social 
support, ensuring rewards, predictability of work as well as developing positive 
strategies to manage demands in daily practice.  
6.6  Self-reported vs. externally assessed work stressors 
To provide an additional perspective on work stressors among health 
professionals, Chapters 5 and 6 include external observers. Therefore, an 
observation-based assessment tool (STRAIN-EOS) was developed and tested. 
The results revealed, for 9 out of 10 tested scales, a one-factor solution, 
satisfactory reliability, usability and, to some extent, convergent validity. The 
STRAIN-EOS is based on self-report scales and, therefore, a comparison with 
self-reported scales is possible. When data from health professionals’ self-
reported and externally assessed work stressors were combined, convergence 
between 3 of 9 tested scales was identified. As Figure 5 shows, significant 
differences between health professionals self-reported and externally assessed 
work stressors were determined for 6 of the assessed scales. 
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Our results appear to be in line with previous literature; Semmer and colleagues29 
stated that convergence between observation-based and self-reported 
assessment is often modest (between 10-30%). Also, some authors suggest that 
self-reported demands at work are overestimated and observed demands at work 
are underestimated.29-31 It is possible that the ‘initial level’ of perceived stressors 
is not the same if, for example, an employee is already exposed to work stressors 
over a longer period. External observers, on the other hand, have only a limited 
picture regarding time and duration of their observations and, therefore, may 
assess the work environment as being less demanding.29 In contrast, external 
observers rated opportunities for development, their influence and social support 
as being lower than the observed health professionals did. However, perceived 
supportive behaviour appears more likely to be remembered (regarding self-
reports) and also, it may be more difficult to observe externally.32 Therefore, 
assessments by health professionals and external observers may not be based 
on exactly the same situations or experiences.32 In general, regarding the 
differences between health professionals’ and external observers’ ratings of work 
stressors, one could conclude that one data source is more valid than another or 
captures the true value. Semmer and his colleagues29 state that both methods 
include ‘true variance’ as well as possible biasing effects and, therefore, it is more 
likely that each source of data captures the same approach in a different way or 
perception.33 In addition, our study results revealed overall that results on work 
stressors can be influenced by the method of data source chosen, which one’ 
should keep in mind when using one source of data only. 
7. Interpretation 
The interpretation of results generated in this thesis focuses first on acute and 
rehabilitation hospitals, as this represents the common intersection of all articles. 
In a further step, however, important implications for practice with regard to all 
included areas of health care are shown. 
7.1 Comparison to other countries and professions 
To interpret the results of the extent of stress at work among Swiss health 
professionals in acute care and rehabilitation hospitals, a comparison with other 
countries is important. We found a study from Germany (n=995)9 and Portugal 
(n=1016)34, which also used the COPSOQ, was conducted in the hospital setting 
and included various types of health professionals, which is therefore comparable 
with our results (n=3398, Chapter 2). However, when comparing results on work-
related stress among countries, the available resources (e.g. available hospital 
beds and health professionals) in the different health care systems should also 
be considered. Current published indicators from the Organisation for Economic 
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Co-operation and Development (OECD) indicate that Germany has 8 available 
hospital beds per 1000 inhabitants, while in Switzerland only 4.5 and in Portugal 
3.2 hospital beds are available.35 Regarding the availability of health 
professionals, Switzerland with 11.4 has a higher number of registered nurses 
per 1000 inhabitants, than Germany with 10.8 and Portugal with 6.5 registered 
nurses.36 Looking at the extent of stressors and long-term consequences among 
these countries, health professionals working in Swiss hospitals tend to have 
good opportunities for development at work, lower work-private life conflicts, but 
also high quantitative demands and burnout-symptoms in comparison with 
Germany9 and Portugal34 (see Figure 6). Although in Switzerland more registered 
nurses per number of beds are available than in Germany and Portugal, Swiss 
health professionals rated their quantitative demands at work higher than in 
Portugal. This indicates that in this comparison all factors may not have been 
considered, for example, the number of treated patients per bed or the work 
content and tasks of health professionals working in different countries. 
 
 
 
 
Figure 6 Comparison of results (Chapter 2, Portugal34, Germany9) regarding stress at 
work, *burnout-symptoms in Germany was assed using an adapted COPSOQ scale 
 
Even though Switzerland scores well in terms of working conditions compared 
with other countries, a comparison with professionals working in other sectors in 
Switzerland is also important. Comparing Swiss health professionals with Swiss 
teachers shows that the health professionals have more burnout symptoms than 
the teachers (mean of COPSOQ: 43.7 versus 33.3).37 This is also reflected in the 
current health report on the Swiss working population for 2012-2017: the 
proportion of stressed employees is growing in all sectors, but the increase is 
only significant in the health and social services sector.36 This shows how 
important it is to improve working conditions and reduce stress at work in the 
Swiss healthcare system.    
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7.2 Developing a model for Swiss health professionals in acute care 
and rehabilitation hospitals 
This thesis contributes important knowledge on the extent of specific work 
stressors and their association with stress reactions and long-term consequences 
among Swiss health professionals working in acute care and rehabilitation 
hospitals. Based on the theoretical background of this thesis, the model of 
‘causes and consequences of work-related stress’ of Kompier and Marcelissen38, 
we summarised the main findings and developed a provisional model (see Figure 
7). This provisional model is called STRAIN-ARH (Work-related STRess Among 
health professionals IN Switzerland in Acute care and Rehabilitation Hospitals) 
and puts a special focus on acute care and rehabilitation hospitals, since this 
represents the common intersection regarding Chapters 2-6. 
The STRAIN-ARH model in Figure 7 provides knowledge on salient 
stressors (described in Table 1), the extent of those stressors among different 
health professional disciplines and hierarchical levels (Chapter 2, 4). Also, the 
STRAIN-ARH model presents the association of those salient stressors with 
various stress reactions and long-term consequences of health professionals 
working in acute care and rehabilitation hospitals (Chapter 2). In addition, the 
newly developed model is mainly based on data from health professionals’ self-
reported work stressors, stress reactions and long-term consequences.  
Identified differences between self-reported and externally observed work 
stressors (Chapter 6) are also considered in the STRAIN-ARH model and marked 
with a star. As the findings from Chapter 6 demonstrate, results can differ sharply, 
depending on which method is used to assess work stressors. This should also 
be considered when interpreting results about work stressors if only one method 
is chosen (e.g. self-reports), especially regarding demands at work and 
opportunities for development. However, the association of externally observed 
work stressors and possible outcomes of stress at work is ‘usually rather low’29, 
lower than for self-reported stressors, which should also be taken into account 
when using external observers.  
Although the provisional STRAIN-ARH model is theoretically based on the 
model of ‘causes and consequences of work-related stress’38, 39, causal 
conclusions between work stressors and consequences cannot be derived from 
it because of the underling cross-sectional design. Moreover, the model is not 
generally transferable, but specifically shaped to the needs of health 
professionals in acute and rehabilitation hospitals and may be influenced by 
Swiss working conditions. Furthermore, not only important associations between 
stressors and outcomes are included, but also the extent of relevant stressors in 
the individual health professionals’ disciplines and hierarchical levels. However, 
individual characteristics such as age or gender differences are not specifically 
addressed. 
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8. Methodological considerations, strengths, and 
limitations 
8.1 Methodological considerations 
Overall, this thesis is based on quantitative, cross-sectional data and regression 
models were often used for data analysis (Chapters 2, 3, 4, 6). In order to avoid 
mixing stressors and strain reactions40, a well-established and comprehensive 
theoretical background, the ‘model of causes and consequences of work-related 
stress’38, 41 was used to guide this thesis from the beginning. This is also 
supported by the use of widely used and well-designed scales/ questionnaires in 
(e.g. the COPSOQ42, Work-ability Index43).  
In order to provide a comprehensive first overview, this thesis starts with 
the extent of stress at work as well as stressors associated with stress reactions 
and long-term consequences among different health professional disciplines 
(Chapter 2). Chapter 3 further investigates two important stressors identified in 
Chapter 2. Therefore, the two stressors (work-private life conflicts, quality of 
leadership) were used as outcomes, while other stressors were used as 
predictors, taking into account interactions between these stressors. Chapter 4 
further focuses on leaders but provides knowledge on the extent of stress at 
different hierarchical levels and, therefore, also discloses working conditions and 
strain among leaders themselves.  
The results of these three chapters started with findings based on 
employees’ self-reports, since they are widely used (comparability) and provide 
insight into internal psychological states of employees.39, 44 In order to provide a 
further perspective on work stressors, external observers were included (Chapter 
5, 6). Although, using external observations in the healthcare sector was 
challenging, for example, assessing interobserver reliability, dealing with privacy 
of patients, emergency situations or observed violations of safety measures, this 
additional perspective was important from a methodological point of view.29 
Especially the results on the combination of external observation and health 
professionals’ self-reports (Chapter 6) determined further knowledge on how 
much these two perspectives can differ, and that the selected source of data 
collection can influence the results. However, no data source was considered to 
be more valid or  the true reality29 in this thesis, but, rather, both were included 
and discussed as different perspectives.  
8.2 Strengths 
This thesis provides, for the first time, detailed data on work-related stress, 
addressing different health professionals’ disciplines and four different 
hierarchical levels separately. Also, this thesis included health professionals’ self- 
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reports, but also provides an additional perspective on work stressors by using 
external observations. Furthermore, this thesis presents a newly developed and 
tested observation-based measure, especially shaped to assess work stressors 
in the healthcare sector (STRAIN-EOS) and one that is comparable with 
employees’ self-reports. 
In addition, the results from Chapters 2, 3 and 4 are based on a sufficiently 
large randomised sample for different health professionals’ disciplines and Swiss 
language regions (German- and French-speaking part). Furthermore, this thesis 
is based on a strong theoretical background and includes valid and reliable self-
report45-49 scales, which are well established and comparable with national and 
international studies. Finally, this thesis provides a provisionally developed 
model, the STRAIN-ARH, and uses state-of-the-art statistical data analysis 
methods.  
8.3 Limitations 
An obvious limitation of this thesis is that the results are based on a cross-
sectional design, which means that no causal conclusions can be drawn (also 
regarding the provisional STRAIN-ARH in Figure 7). In addition, the thesis 
focuses on work-related stress in acute care and rehabilitation hospitals in 
Chapters 2 and 3. Therefore, only limited conclusions can be drawn from the 
results of those two chapters about work-related stress in other healthcare 
settings. Also, different health professionals’ disciplines (nurses & midwives, 
physicians, medical-technical, medical-therapeutic professions) were considered 
and analysed separately only in Chapter 2. In Chapters 3, 4, 5 and 6 all health 
professional disciplines were combined into one group for data analysis, which 
limits the transferability of the results in those chapters to individual professions 
or disciplines. 
Regarding the selected source of data, the results from Chapters 2-4 are 
based on self-assessments by employees and are therefore not free from the 
potential biases and errors characteristic of self-reports (e.g. social desirability, 
negative affectivity).29, 40 This also applies to chapters 5-6, where external 
observations were used, which may also contain potential biases and errors (e.g. 
halo-effect, influence of common stereotypes).29 In addition, the results of this 
thesis are limited to those two data sources; the inclusion of a further data source 
(e.g. situation-based measures, physiological measures) might have provided 
additional information and, therefore, would possibly have influenced the 
interpretation of the results.  
Although these healthcare organisations were randomly selected, a 
selection bias cannot be excluded. Furthermore, all results of this thesis are 
based on data from the Swiss healthcare sector and thus influenced by Swiss 
labour law (e.g. regarding working hours). Therefore, results from other country 
might differ.  
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9. Implications 
9.1 For practice 
In the healthcare sector, changes have taken place regarding, for example, 
technological advances or competition between organisations and have 
influenced health professionals’ demands, work culture and style.50 Due to the 
24-hour operation mode and focus on patients’ needs, some strategies to prevent 
and reduce stress at work are more limited than in other work sectors. 
Nevertheless, reducing stress at work and improving working conditions is 
essential when we refer to the safety and quality of care provided and to health 
professionals’ well-being and motivation to remain at work.4, 51-53 Therefore, the 
question arises, how can prevention and intervention strategies be effectively 
implemented in order to change working conditions for the better in the healthcare 
sector? 
 
Developing prevention and intervention strategies 
The National Institute of Occupational Safety and Health7 (NIOSH) indicates that 
interventions can take place at an employee level as well as at an organisational 
level (see Figure 8). Interventions at employee level can be easier to realise but 
mostly do not eliminate the primary causes of stress and, therefore, may lose 
effectiveness over time. Therefore, NIOSH recommends eliminating salient 
stressors at work by job redesign or organisational changes and indicates that 
interventions at the organisational level are most effective.7  
 
  
 
 
The Registered Nurses’ Association of Ontario (RNAO) Guidelines54, 55 also 
recommend interventions on further levels, such as the ‘system’, including 
external policy factors (e.g. funding, legislative, political frameworks), social-
cultural factors (e.g. trends, changing care preferences, roles in families, 
demographic changes) and occupational factors (e.g. role socialisation).54, 55 
 
Figure 8 Occupational stress interventions from NIOSH7 
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Implications for health organisations and leaders 
To achieve a good and healthy work environment in the organisation, health 
professional leaders play an essential role. Especially regarding their significant 
commitment to effective prevention and intervention strategies7, their influence 
and shaping of culture within the organisation7, 56, leadership skills and abilities 
as well as their action as a role model of how to deal with stress at work (Chapters 
2, 3 & 4). Therefore, healthcare organisations should recruit leaders with positive 
leadership traits and a focus on improving health professionals’ job satisfaction 
and well-being.56 Organisational policies and communication strategies, including 
a proactive and visible commitment to employees’ health and safety at work as 
part of the organisational culture, are also essential56 and should address the 
following topics: 
- Ensure that employees work reasonable hours, have regular breaks and 
sufficient rest periods with a special focus on leaders’ compliance with 
legal break and rest periods as well as avoiding/reducing overtime7, 56 
(Chapter 3). 
- Ensure an optimal compatibility of work and private life among health 
professionals, e.g. employee-friendly shift schedule and considering 
individual preferences, enable part-time work with attractive working hours 
for health professionals at different stages of life and hierarchy and develop 
a family-supportive leadership behaviour18, 57, 58 (Chapter 2,3,4). 
- Ensure an appropriate management of health professionals’ workload; 
therefore, health professionals’ quantitative demands should be in line with 
their capabilities and resources at work56, 59 (Chapters 2, 3).  
- Ensure an organisational climate that encourages health professionals to 
express their opinions and ideas for a better working environment, involve 
them in decisions affecting their work at all levels of hierarchy and develop 
a constructive feedback and error culture that is open and guided by 
respect with a focus on continuously improving systems and processes 
within the organisation7, 60 (Chapter 2,3,4).  
- Ensure support options regarding health professionals’ physical (e.g. back 
friendly working techniques) and emotional demands (e.g. offering 
supervision or debriefing sessions) at work54, 56 (Chapter 2,3,4). 
- Ensure clearly defined roles and responsibilities within each health 
profession (e.g. nurses/physicians at different skill levels) as well as for 
cooperation within an interdisciplinary team, and provide opportunities for 
social interactions7, 61 (Chapter 2,3,4).  
- Ensure good possibilities for development among all health professionals’ 
disciplines (e.g. by additional education opportunities, enhancement of 
professional competencies)7, 54, provide clear career development and 
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employment relationships as well as future employment prospects free 
from uncertainty, with a focus on improving health professionals’ 
commitment and binding to the organisation7 (Chapter 2,3,4).  
 
Furthermore, prevention and intervention strategies reducing stress at work 
should also consider the role and work environment of health professionals 
working in different hierarchies and professional disciplines (Chapters 2,4). In 
addition, care should be taken to regularly assess the level of work-related stress, 
using valid and reliable measures to assess the extent of stressors at work, stress 
reactions and long-term consequences within the organisation.54, 62  
 
Implementation of prevention and intervention strategies 
When implementing effective prevention and intervention strategies in health 
care organisations, several key elements are recommended:  
 
• Management commitment and prioritisation – The management plays a 
key role in whether the intervention will succeed.7 A significant commitment 
especially by the top management, but also by all leaders within the 
organisation to support and implement organisational interventions is 
therefore important.7, 54, 56, 62 In addition, the health and well-being of 
employees should be a core priority for the top management.56 
• Environmental readiness - An organisational culture that supports 
interventions to reduce stress seems to be essential for success7, 62 and 
also, the intervention should be tailored to the local context, barriers and 
facilitators should be assessed and adequate resources for the 
implementation should be available.54, 56 
• Participatory process – Several guidelines state that the involvement of 
employees in all phases of the intervention (development, action planning, 
implementation, evaluation) is important for whether the intervention can 
be successfully implemented in the organisation.7, 51, 54-56, 62 
• Promotion and Communication – The raising of awareness and 
appropriate promotion of the guideline/intervention through routine 
communication channels, meetings or internal staff briefings is 
recommended54, 56, 62 as well as creating a clear communication of realistic 
expectations.56 
• Evaluation – A primary baseline assessment and subsequent regular 
evaluation of the implementation process and impact of the interventions 
for stress reduction is also recommended7, 51, 54, 56, 62 as well as the direct 
involvement and support of the line manager in this activity.56 
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9.2 For research 
The results of this thesis were generated in Swiss hospitals (Chapters 2,3), 
nursing homes and home care organisations (Chapters 4,5,6) and are to some 
extent influenced by the labour laws and cultural factors of Switzerland. 
Therefore, further studies, for example, regarding associated factors of health 
professionals’ work-private life conflicts or perceived leadership qualities of their 
line manager in different countries, are needed to confirm and compare our 
findings. Also, international comparisons of work-related stress among health 
professionals are important, considering, for example, available resources in the 
healthcare system or roles and job content of health professionals. 
In addition, Chapters 2 and 3 focus on work-related stress in acute care 
and rehabilitation hospitals only. Therefore, further research is needed regarding 
the extent of work-related stress as well as stressors associated with health 
professionals’ stress reactions and long-term consequences in other healthcare 
settings (e.g. psychiatric hospitals, nursing homes, home care organisations).  
Furthermore, our results regarding stressors associated with health 
professionals’ satisfaction, intention to leave and health-related outcomes from 
Chapter 2, are divided into the four disciplines of nurses and midwives, 
physicians, medical-technical and medical-therapeutic professionals. Therefore, 
further research is necessary among other health professionals (e.g. 
physiotherapists, nutrition therapists) separately with a sufficiently large sample 
for each profession.  
In addition, further research using longitudinal data is needed, especially 
to confirm our findings regarding stressors and their influence on possible 
outcomes in the provisional STRAIN-ARH model and results from Chapter 2 and 
3. Also, the use of additional data sources (e.g. situation-based measures) could 
provide further insights on work-related stress among Swiss health professionals.  
In order to improve health professionals’ work environment, intervention 
studies could provide further knowledge on more effective prevention and 
intervention strategies in daily practice. Our results implied the relevance of 
health professionals’ compatibility of work and private life as well as the important 
role of health professionals’ leaders (Chapter 2,3,4). Therefore, further research 
is needed to develop and test interventions focused on the improvement of health 
professionals’ compatibility of work and private life, e.g. by testing more flexible 
work-time designs. Also, further studies are needed regarding the culture within 
the organisation, how work-private life conflicts of health professionals’ is 
addressed (e.g. doing overtime is considered good performance). In addition, 
qualitative studies could provide further knowledge, focusing on leaders’ 
attitudes, beliefs, skills and self-efficacy regarding stress at work. Moreover, 
further research is needed regarding barriers in daily practice that keep leaders 
from effectively implementing prevention and intervention strategies for reducing 
stress at work among themselves and their subordinate employees at all 
hierarchic levels.  
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Summary 
Stress at work negatively affects health professionals’ job satisfaction, health and 
well-being.1-5 In addition, absenteeism and presenteeism due to stress at work 
accounts for one quarter of total health-related production losses.6 Work-related 
stress is also associated with health professionals’ increased intentions to leave 
their profession prematurely and, therefore, further exacerbates workforce 
shortage in the health care sector.1, 7  
Stress at work is defined as ‘a pattern of reactions that occur when 
employees presented with demands or pressures (stressors) that are not 
matched to their knowledge, abilities and skills and which challenge their ability 
to cope’.8, 9 Health professionals are particularly affected, since their daily work 
involves various stressors, such as a high workload and time-pressure, work-
private life conflicts, lack of management support as well as high emotional 
demands (e.g. aggression from patients/visitors, suffering/dying patients). 1, 10, 11 
As the model of ‘causes and consequences of work-related stress’ of Kompier 
and Marcelissen12 explains, those stressors are associated with stress reactions 
(short-term) and various long-term consequences for employees themselves and 
for the organisation.8 Reducing salient stressors at work is therefore essential in 
order to improve health professionals’ job satisfaction, health status and intention 
to stay in the organisation and their profession.1, 13  
In Switzerland, the health care sector has been struggling with a significant 
increase in work-related stress among health professionals over the last few 
years.14 Regrettably, recently undertaken studies have tended either to have a 
special focus on stress at work specifically among nurses15-17 or to cover a 
specific area of the healthcare system in Switzerland.1, 5, 18 Thus, studies that 
include a range of health professional disciplines, using multiple data sources 
and involving different settings in the Swiss health care system are lacking. Such 
studies are, however, important in order to identify and effectively reduce salient 
stressors19 and shape prevention and intervention strategies individually to health 
professionals’ roles and working environment.  
Therefore, the overall aim of this thesis was to investigate stressors, stress 
reactions and long-term consequences among different health professional 
disciplines and hierarchical positions. Participants in the study were nurses and 
midwives, physicians, medical-technical and medical-therapeutic professionals 
working in Swiss hospitals (acute care, rehabilitation, psychiatric), nursing homes 
and home care organisations. Also, different data sources were used, including 
health professionals’ self-reports and external observations. The first two 
Chapters (1 & 2) of this thesis have a special focus on work-related stress in 
acute care and rehabilitation hospitals, while Chapters 4, 5 and 6 also include 
psychiatric hospitals, nursing homes and home care organisations. In addition, 
all studies presented in Chapters 2-6 were investigated using a quantitative, 
cross-sectional design and were part of the national STRAIN study ‘work-related 
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stress among health professionals in Switzerland’ (clinical trials registration: 
NCT03508596). The local Swiss ethical board in Bern confirmed that the studies 
included in this thesis do not fall under the Swiss Federal Act on Research 
Involving Human Beings (Req-2016-00616).  
 
Chapter 1 presents a general introduction to the thesis and introduces the topic 
of stress at work. It starts with an overview of workforce shortage and provides 
knowledge on the prevalence and consequences of stress at work. Furthermore, 
the chapter includes a definition of work-related stress and introduces guiding 
theoretical models, such as the Job-Demand Control Model20, the Effort-Reward 
Imbalance Model21 and the Model of Causes and Consequences12 of work-
related stress. The chapter also presents a summary of different approaches to 
assessing stress at work, such as self-reports, observation- or situation-based 
measures, and physiological data. The introduction concludes with the project’s 
aim, research questions and an outline of the thesis.  
 
Chapter 2 investigates the extent of stress at work as well as stressors 
associated with health professionals’ stress reactions and long-term 
consequences in acute care and rehabilitation hospitals. The results imply that 
the extent of stressors, stress reactions and long-term consequences vary greatly 
between nurses and midwives, physicians and medical-technical and medical-
therapeutic professionals. Nurses and midwives reported, for example, higher 
emotional and physical demands and lower opportunities for development, while 
physicians reported higher quantitative demands, work-private life conflicts and 
lack of social support at work. Medical-technical and medical-therapeutic 
professionals reported lack of influence, role clarity and scope for breaks and 
holidays. 
Stressors which are associated with stress reactions and long-term 
consequences seemed to differ also between nurses and midwives, physicians, 
medical-technical and medical-therapeutic professionals. Health professionals 
are confronted with different stressors at work, regarding their professional role 
and work environment, which indicates different needs for action when 
developing strategies to prevent and reduce stress at work. However, some 
stressors proved to be of common relevance for all health professionals, such as 
work-private life conflicts, lacking opportunities for development and poor 
leadership of the direct line manager. Therefore, the results also imply that 
although many stressors are specific to health professionals’ role and work 
environment, some common strategies to reduce work-private life conflicts, 
enhance opportunities for development and quality of leadership could overall 
contribute to better working conditions.  
 
Chapter 3 provides in-depth knowledge on two important stressors from Chapter 
2 and investigates factors associated with work-private life conflicts and the 
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quality of managerial leadership among health professionals (all professions 
combined) working in acute care and rehabilitation hospitals. The results on work-
private life conflicts imply, for example, the importance of health professionals’ 
influence over their shift schedule (e.g. preferences, possibility to exchange 
shifts), working days and hours or their demands at work (e.g. quantitative 
demands, demands to hide emotions). Further results regarding leadership 
qualities of direct line managers revealed the importance of managerial support, 
employees’ perceived rewards and leaders’ strategies to manage demands 
(emotional, quantitative demands) and predictability of work in daily practice.  
 
Chapter 4 focuses on health professional leaders and provides knowledge on 
the extent of stressors, stress reactions and long-term consequences for different 
hierarchical positions. Participants were health professionals (all professions 
combined) working in upper-, middle- or lower-management positions or without 
management responsibilities in hospitals, nursing homes and home care 
organisations. The main findings imply that leaders working in upper- and middle 
management positions experienced more work-private life conflicts and higher 
quantitative demands at work, but also reported better opportunities for 
development, influence and flexibility at work. In general, health professionals 
working in lower or non-management positions were affected to a greater extent 
by various stressors, stress reactions and long-term consequences of stress at 
work. Our results imply that effective prevention and reduction of stress at work 
is important at all management levels, since individual stressors at work seem to 
differ markedly between the hierarchical levels, but especially among those 
without management responsibilities. This requires leaders who ensure good 
working conditions in order to enhance employees’ health and ability to function 
in their work environment. 
 
In general, Chapters 2-4 are based on health professionals’ self-reports. Self-
reports are widely used, are based on employees’ assessment of stressors, 
stress reactions and long-term consequences and provide insight into internal 
psychological states of employees.9, 22, 23 Another possible data source to assess 
stressors at work are external observers. External observers are expected to 
provide an additional and independent perspective on employees work stressors. 
23 Therefore, external observers are used as an additional data source regarding 
work stressors in Chapters 5 and 6. 
 
Chapter 5 starts with the development and psychometric testing of a new 
observation-based assessment tool (STRAIN-EOS). The tool was designed to 
assess stressors at work and to fit the working conditions in hospitals, nursing 
homes and home care organisations. Results of psychometric testing determined 
a one-factor solution for 9 out of 10 tested scales, satisfactory reliability, usability 
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and, to some extent, convergent validity. However, further refinement is 
necessary before it can be widely used.  
The STRAIN-EOS is based on widely used self-report scales and is 
therefore designed for a comparison with self-report scales.  
 
Chapter 6 combines external observations (using STRAIN-EOS) and health 
professionals’ self-reports regarding stressors at work to identify the convergence 
and differences between those two data sources. The results determined a 
convergence between health professionals’ self-reported and externally 
assessed scales on predictability of work, social community and social relations 
at work. Significant differences between externally observed and health 
professionals’ self-reported stressors were found for 6 out of the 9 scales. Health 
professionals perceived demands at work (quantitative, sensorial, physical) as 
being higher than external observers did. In contrast, external observers rated 
the opportunities for development, influence at work and social support provided 
as being lower than health professionals did. However, both methods include 
possible biasing effects as well as ‘true variance’23 and therefore provide different 
perspectives on work stressors among health professionals.  
 
Chapter 7 summarises all findings from Chapters 2-6 and provides an 
interpretation by comparing our results on work-related stress to those from other 
countries (Germany, Portugal) and professions (teachers). In addition, a new 
model was developed and discussed for Swiss health professionals in acute care 
and rehabilitation hospitals. Chapter 7 also includes methodological 
considerations, strengths and limitations of this thesis.  
The chapter further includes implications for practice and discusses the 
essential role of leadership when it comes to preventing and managing stress at 
work. Leaders act as role models for their employees in daily practice, showing 
how to deal with stress at work, as well as influence and shape the culture within 
the organisation. Also, their leadership behaviour and skills as well as their 
commitment to effective prevention and intervention strategies reducing stress at 
work are determining factors. Moreover, organisational policies, including a 
proactive and visible commitment to health professionals’ well-being and safety 
at work, are essential.  Reducing stress at work, improving working conditions 
and providing a healthy work environment are key to enhancing health 
professionals’ well-being and motivation to remain at work. 1-5  
Chapter 7 concludes with implications for further research and the need for 
further studies regarding the extent of stress at work in further health care settings 
as well as more detailed results regarding different health professionals 
separately (e.g. physiotherapists, nutrition therapists, midwives). Finally, 
longitudinal data are needed to further confirm the findings of this thesis regarding 
stressors and their influence on possible outcomes.  
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Stress op het werk heeft negatieve gevolgen voor de arbeidsvreugde, de 
gezondheid en het welzijn van een zorgmedewerker.1-5 Daarbij vormen 
ziekteverzuim en absenteïsme omwille van stress op het werk een kwart van de 
totale gezondheid gerelateerde productieverliezen.6 Werk gerelateerde stress 
wordt ook gekoppeld aan de toenemende intentie van zorgmedewerkers om hun 
beroep voortijdig te verlaten waardoor het tekort aan arbeidskrachten in de 
gezondheidssector verder toeneemt.1, 7 
Stress op het werk wordt gedefinieerd als “een patroon van reacties dat 
zich voordoet wanneer werknemers worden geconfronteerd met vragen of 
spanningen (stressfactoren) die niet afgestemd zijn op hun kennis, capaciteiten 
en vaardigheden en een uitdaging vormen voor hun vermogen om hiermee om 
te gaan”.8, 9 Zorgmedewerkers worden in het bijzonder getroffen aangezien hun 
dagelijks werk talrijke stressfactoren met zich meebrengt, zoals een hoge 
werklast en tijdsdruk, een strijdige werk-privébalans, gebrek aan 
managementondersteuning en hoge emotionele eisen (bv. agressie van 
patiënten/bezoekers, lijdende/stervende patiënten).1, 10, 11 Zoals het model van 
Kompier en Marcelissen12 “Causes and consequences of work-related stress” 
aantoont, zijn deze stressfactoren de oorzaak van stressreacties (op korte 
termijn) en kunnen ze verschillende gevolgen op lange termijn voor de 
werknemers en voor de organisatie hebben.8 Door belangrijke stressfactoren op 
het werk te verminderen, krijgt de zorgmedewerker meer arbeidsvreugde, een 
betere gezondheid en heeft hij/zij de motivatie om zijn/haar beroep verder uit te 
oefenen in de organisatie.1, 13 
In de afgelopen jaren heeft de gezondheidssector in Zwitserland te 
kampen met een grote toename van werk gerelateerde stress bij 
zorgmedewerkers.14 Spijtig genoeg hebben recente studies zich met name 
gericht op stress op het werk bij verpleegkundigen15-17 of onderzochten ze slechts 
een specifiek domein van het gezondheidssysteem in Zwitserland.1, 5, 18 Hierdoor 
ontbreken studies die een brede waaier aan vakgebieden in de professionele 
gezondheidszorg bestuderen, diverse gegevensbronnen gebruiken en 
verschillende instellingen in het Zwitserse gezondheidssysteem betrekken. 
Dergelijke studies zijn echter wel belangrijk om de belangrijkste stressfactoren19 
te identificeren en deze doeltreffend te verminderen alsook om individuele 
preventie- en interventiestrategieën voor de taken en werkomgeving van 
zorgmedewerkers uit te werken. 
Om die reden is het algemene doel van dit proefschrift het onderzoeken 
van stressfactoren, stressreacties en de gevolgen hiervan op lange termijn voor 
diverse vakgebieden van zorgmedewerkers en hiërarchische posities. De 
deelnemers aan deze studie waren verpleegkundigen en vroedvrouwen, artsen, 
medisch-technische en medisch-therapeutische deskundigen die in Zwitserse 
ziekenhuizen (d.i. de acute zorg, revalidatie en psychiatrie), woonzorgcentra en 
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thuiszorgorganisaties werken. Er zijn verschillende gegevensbronnen gebruikt, 
met inbegrip van zelfrapportages van zorgmedewerkers en externe observaties. 
De eerste twee hoofdstukken (1 & 2) van dit proefschrift richten zich voornamelijk 
op werk gerelateerde stress in de acute zorg en revalidatieziekenhuizen, terwijl 
de hoofdstukken 4, 5 en 6 ook psychiatrische ziekenhuizen, woonzorgcentra en 
thuiszorgorganisaties omvatten. Daarnaast zijn alle studies uit de hoofdstukken 
2-6 onderzocht met een kwantitatief, transversaal design en maakten ze deel uit 
van de nationale STRAIN-studie over “Work-related stress among health 
professionals in Switzerland” (registratie klinische onderzoeken: NCT03508596). 
De lokale Zwitserse ethische commissie in Bern bevestigde dat de Zwitserse 
federale wetgeving inzake mens gebonden onderzoek (Req-2016-00616) niet 
van toepassing is op de studies die voor dit proefschrift gebruikt werden. 
 
In hoofdstuk 1 wordt een algemene inleiding op het thema van het proefschrift 
gegeven, t.w. ‘stress op het werk. Eerst wordt het probleem van het tekort aan 
arbeidskrachten toegelicht en wordt er informatie gegeven over de aanwezigheid 
en de gevolgen van stress op het werk. Verder bevat het hoofdstuk een definitie 
van werk gerelateerde stress en worden begeleidende theoretische modellen 
besproken, zoals het Job-Demand Control model20, het Effort-Reward 
Imbalance-model21 en het Model of Causes and Consequences of work related 
stress12. Het hoofdstuk bevat ook een samenvatting van de verschillende 
benaderingen om stress op het werk te evalueren, zoals zelfrapportages, 
observatie- of situatie gerelateerde maatregelen en fysiologische gegevens. De 
inleiding sluit af met het doel en opzet van het project, de onderzoeksvragen en 
de hoofdlijnen van het proefschrift. 
 
Hoofdstuk 2 onderzoekt de omvang van stress op het werk als ook de 
stressfactoren die gekoppeld zijn aan de stressreacties van gezondheidswerkers 
en de gevolgen op lange termijn in de acute zorg en revalidatieziekenhuizen. De 
resultaten tonen aan dat de omvang van stressfactoren, stressreacties en 
gevolgen op lange termijn sterk variëren tussen verpleegkundigen, 
vroedvrouwen, artsen en medisch-technische respectievelijk medisch-
therapeutische deskundigen. Verpleegkundigen en vroedvrouwen rapporteerden 
bijvoorbeeld hogere emotionele en fysieke eisen en minder 
ontwikkelingsmogelijkheden, terwijl artsen spraken over hogere kwantitatieve 
eisen, een moeilijke werk-privébalans en een gebrek aan sociale steun op het 
werk. Medisch technische en medisch-therapeutische deskundigen meldden een 
gebrek aan invloed, aan een duidelijke verdeling van taken en aan mogelijkheden 
om pauzes en vakantie te nemen. 
Stressfactoren die gekoppeld worden aan stressreacties en gevolgen op lange 
termijn bleken ook te verschillen tussen verpleegkundigen en vroedvrouwen, 
artsen, medisch-technische en medisch-therapeutische deskundigen. 
Zorgmedewerkers worden geconfronteerd met verschillende stressfactoren op 
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het werk ten aanzien van hun professionele rol en werkomgeving. Deze wijzen 
ook op verschillende behoeften ten aanzien van het ontwikkelen van acties en 
strategieën die stress op het werk beogen te voorkomen en verminderen. 
Sommige stressfactoren werden echter door alle zorgmedewerkers aangegeven, 
zoals een moeilijke werk-privébalans, het gebrek aan 
ontwikkelingsmogelijkheden en zwak leiderschap van de rechtstreeks 
leidinggevende. Hiermee tonen de resultaten ook aan dat, hoewel veel 
stressfactoren specifiek van toepassing zijn op de specifieke rol en 
werkomgeving van zorgmedewerkers, algemene strategieën die als doel hebben 
de werk-privéconflicten te verminderen en de ontwikkelingsmogelijkheden van 
medewerkers te verhogen en die ook leiden tot een als beter ervaren leiderschap 
van de leidinggevende, kunnen bijdragen tot betere werkomstandigheden. 
 
Hoofdstuk 3 bespreekt in detail twee belangrijke stressfactoren uit hoofdstuk 2 
en onderzoekt de factoren die samenhangen met werk-privéconflicten en 
leiderschapskwaliteiten van het management bij zorgmedewerkers (alle 
beroepen gecombineerd) die in de acute zorg en revalidatieziekenhuizen werken. 
De resultaten m.b.t. de werk-privéconflicten wijzen onder meer op het belang van 
de invloed die zorgmedewerkers hebben op hun werkrooster (bv. voorkeuren, 
mogelijkheid om van shift te veranderen), werkdagen en werkuren en ook op de 
eisen die het werk aan hen stelt (bv. kwantitatieve eisen, de noodzaak om 
emoties te verstoppen etc.). De resultaten omtrent de leiderschapskwaliteiten 
van rechtstreeks leidinggevenden tonen het belang aan van 
managementondersteuning, beloningen voor werknemers, de strategieën die 
leiders toepassen om met (emotionele en kwantitatieve) vragen om te gaan en 
de voorspelbaarheid van het werk in de dagelijkse praktijk. 
 
Hoofdstuk 4 spitst zich toe op de leidinggevenden van zorgmedewerkers en 
biedt gegevens over de omvang van stressfactoren, stressreacties en gevolgen 
op lange termijn voor verschillende hiërarchische functies. De deelnemers 
betroffen zorgmedewerkers (alle beroepen gecombineerd) die de hoogste, 
middelste of lagere managementfuncties bekleedden in ziekenhuizen, 
woonzorgcentra en thuiszorgorganisaties. De voornaamste bevindingen tonen 
aan dat leidinggevenden in de hoogste en middelste managementfuncties meer 
werk-privéconflicten en grotere kwantitatieve eisen op het werk ervoeren. Zij 
rapporteerden echter ook betere ontwikkelingsmogelijkheden én meer invloed en 
flexibiliteit t.a.v. het werk. Zorgmedewerkers die een lagere managementfunctie 
bekleedden, hadden meer last van uiteenlopende stressfactoren, stressreacties 
en gevolgen op lange termijn door stress op het werk. Onze resultaten tonen aan 
dat een doeltreffende preventie en vermindering van stress op het werk belangrijk 
zijn op alle managementniveaus, aangezien individuele stressfactoren op het 
werk duidelijk verschillen tussen de hiërarchische niveaus. Om deze reden is het 
belangrijk om leidinggevenden aan te stellen die goede werkomstandigheden 
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waarborgen, teneinde de gezondheid van hun werknemers en hun vermogen om 
in de werkomgeving te functioneren, te verbeteren. 
 
Hoofdstukken 2-4 zijn gebaseerd op zelfrapportages van gezondheidswerkers. 
Deze zelfrapportages zijn gebaseerd op de evaluatie van stressfactoren, 
stressreacties en gevolgen op lange termijn voor werknemers en geven ook 
inzicht in de interne psychologische toestand van de werknemers.9, 22, 23 Een 
andere mogelijke gegevensbron om stressfactoren op het werk te evalueren, 
betreft externe observaties. Externe observaties geven een aanvullend en 
onafhankelijk perspectief op de stressfactoren van werknemers op het werk.23 
Om die reden werden externe observaties gebruikt als een aanvullende databron 
voor werk gerelateerde stressfactoren in de hoofdstukken 5 en 6. 
 
Hoofdstuk 5 begint met het ontwikkelings- en psychometrische testwerk van een 
nieuw observationeel beoordelingsinstrument (de STRAIN-EOS). Het instrument 
werd ontwikkeld om werk gerelateerde stressfactoren te evalueren in het kader 
van de werkomstandigheden in ziekenhuizen, woonzorgcentra en 
thuiszorgorganisaties. De resultaten van het psychometrische testwerk 
bepaalden een één-factor-oplossing voor 9 op de 10 geteste schalen en toonden 
een bevredigende betrouwbaarheid, bruikbaarheid en, in zekere mate, 
convergent validity. Het instrument moet echter verder verfijnd worden voordat 
het op grotere schaal kan worden ingezet. 
 
In hoofdstuk 6 worden de externe observaties (met behulp van de STRAIN-
EOS) en de zelfrapportages van zorgmedewerkers met betrekking tot 
stressfactoren op het werk gecombineerd om de overeenkomsten en verschillen 
tussen deze twee gegevensbronnen te identificeren. De resultaten tonen 
overeenkomsten aan tussen de door zorgmedewerkers zelf gerapporteerde 
schalen en de extern geëvalueerde schalen op het vlak van voorspelbaarheid 
van werk, de sociale gemeenschap en sociale relaties op het werk. Voor 6 van 
de 9 schalen bestonden er significante verschillen tussen de extern 
geobserveerde en de door de zorgmedewerkers zelf gerapporteerde 
stressfactoren. Zorgmedewerkers ervoeren de (kwantitatieve, zintuiglijke en 
fysieke) eisen op het werk als hoger dan zoals aangegeven door de externe 
observatoren. Externe observatoren beoordeelden aan de andere kant de 
ontwikkelingsmogelijkheden, de invloed op het werk en de sociale steun als lager 
dan de zorgmedewerkers zelf. Beide methoden bevatten echter mogelijk 
vertekende effecten en “true variance”23, en bieden derhalve verschillende 
perspectieven op werk gerelateerde stressfactoren onder zorgmedewerkers. 
 
Hoofdstuk 7 vat alle bevindingen van de hoofdstukken 2-6 samen en geeft een 
verdere interpretatie door onze studieresultaten m.b.t. werk gerelateerde stress 
te vergelijken met die van andere landen (Duitsland, Portugal) en andere 
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beroepen (leerkrachten). Bovendien wordt een nieuw model ontwikkeld en 
besproken voor Zwitserse zorgmedewerkers in de acute zorg en 
revalidatieziekenhuizen. Hoofdstuk 7 bespreekt verder ook de methodologische 
overwegingen, de kracht en beperkingen van dit proefschrift. 
Daarnaast bespreekt het hoofdstuk ook de gevolgen voor de praktijk en de 
cruciale rol van het leiderschap op het werk, wanneer men spreekt over het 
voorkomen en aanpakken van stress op het werk. Leidinggevenden vervullen 
een rolmodel voor hun werknemers, ze tonen hoe men met stress op het werk 
kan omgaan en hebben invloed op de cultuur van de organisatie. Hun 
leiderschapsgedrag en -vaardigheden, alsook hun streven naar doeltreffende 
preventie-en interventiestrategieën om stress op het werk te verminderen, zijn 
eveneens doorslaggevende factoren. Daarbij zijn organisatorische 
beleidsmaatregelen, met inbegrip van een proactieve en zichtbare inzet voor het 
welzijn van zorgmedewerkers en hun veiligheid op het werk, van wezenlijk 
belang. Minder stress op het werk, betere werkomstandigheden en een gezonde 
werkomgeving vormen de sleutel tot het versterken van het welzijn van 
zorgmedewerkers en hun motivatie om te blijven werken in de organisatie.1-5 
Hoofdstuk 7 wordt afgesloten met ideeën voor toekomstig onderzoek en 
de behoefte aan verder onderzoek met betrekking tot de omvang van stress op 
het werk in ongeacht welk type zorginstelling, alsook aan verder onderzoek ten 
aanzien van verschillende typen zorgmedewerkers (bv. fysiotherapeuten, 
voedingstherapeuten, vroedvrouwen etc.). Tenslotte is er behoefte aan 
longitudinale studies die de bevindingen van dit proefschrift met betrekking tot 
stressfactoren en hun mogelijke uitkomst, bevestigen. 
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Valorisation 
This chapter on valorisation provides information on the potential value of this 
thesis’ results for important stakeholders, the Swiss population in general, further 
research and education. Furthermore, the chapter concludes with information on 
activities and products resulting from our findings. 
 
Relevance of this thesis 
Stress at work has many adverse effects on health professionals’ job satisfaction, 
health and well-being.1-3 Furthermore, stress at work is associated with health 
professionals’ increasing intention to leave the profession prematurely and 
generally reduces the attractiveness of practising a health profession.1, 4 
Switzerland is, among other countries, currently struggling with a shortage of 
health professionals.5 However, the availability of well-educated health 
professionals is essential for a society’s well-being and a shortage of these key 
workers can destabilise a country's entire health care system.6 The current 
coronavirus (COVID-19) pandemic has clearly demonstrated the association of 
limited resources, healthcare burden and mortality in several countries, and how 
essential the role of health professionals is in such a time of crisis.7  
 
Value for stakeholders, population, research and education 
Reducing stress at work is therefore not only important to ensure that the 
healthcare system is adequately prepared for such events, but above all, that 
enough health professionals are always available in the healthcare sector. The 
results of this thesis identify important fields of action that should be taken in order 
to improve working conditions in the Swiss health care system, with a special 
focus on acute care and rehabilitation hospitals. This may contribute to combating 
the shortage of skilled health professionals and to ensure optimal health care for 
the Swiss population. The results of this thesis can therefore also be important 
for politicians and policy makers in their efforts to promote better working 
conditions (e.g. regarding compliance with legal breaks and rest periods in the 
Swiss health care sector).  
In addition, this thesis provides important recommendations for 
organisational policies, and detailed suggestions on topics relevant to improving 
working conditions in the whole organisation as well as specific topics for different 
health professional disciplines and various levels of hierarchy. Furthermore, most 
relevant prerequisites for the effective implementation of prevention strategies in 
everyday clinical practice are discussed and are intended to support leaders with 
their implementation in their area of responsibility.  
Our results, moreover, not only establish the need for further research regarding 
effective prevention and intervention strategies in order to reduce stress at work 
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among health professionals, but also reveal the need for a stronger focus on 
stress at work in health professionals’ education. Health professional leaders in 
particular have an important role to play within their organisation to improve 
working conditions and reduce stress at work among their employees.8 
Therefore, a special focus in their training and education on the assessment and 
reduction of stress at work as well as on their attitude and leadership behaviours 
is essential. In addition, the inclusion of legal aspects of working conditions and 
effective strategies on how to deal with stress at work in the basic education 
program of Swiss health professionals could support and strengthen their 
influence in improving their working conditions and coping strategies regarding 
stress at work  
 
Target groups 
The primary target group of this research were Swiss healthcare organisations 
(especially acute care and rehabilitation hospitals), their leaders, human resource 
teams and employees with a remit for occupational health. Health professional 
leaders received special focus because they are responsible for the protection 
and improvement of employees’ health, wellbeing, job satisfaction and intention 
to remain in the organisation and in their profession. Also, they have a key role 
regarding establishing a positive and supportive organisational culture as well as 
the development and implementation of organisational policies towards better 
working conditions and prevention of stress at work.8, 9 In addition, health 
professionals working without management responsibility can also benefit, since 
our results shed light on the poorest working conditions, satisfaction and health-
related outcomes and thus offer them evidence-based arguments for better 
working conditions in their daily work. 
 
Activities and Products 
The results of this thesis were part of the first data collection of the national 
STRAIN study (work-related stress among health professionals in Switzerland). 
The STRAIN study is a cluster randomised controlled trial (Clinical Trials 
registration: NCT03508596), conducted in the settings acute care, rehabilitation 
and psychiatric hospitals, nursing homes and outpatient care in all language 
regions of Switzerland. The strain study consists of three data collections (T0= 
2017/2018, T1= 2019, T2=2020) using a self-report questionnaire10 for employees 
and a questionnaire to assess institutional key figures. The data from the baseline 
measurement T0 was analysed in Chapter 2-4 with a focus on acute care and 
rehabilitation hospitals (Chapter 2,3) and different hierarchies (Chapter 4). 
Furthermore, the results of the overall STRAIN study also focused on the extent 
of stress at work and stressors associated with relevant outcomes in other 
settings (psychiatric hospitals, nursing homes, outpatient care). In addition to 
these quantitative data, a total of 24 focus group interviews with various health 
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professionals working in different settings of the Swiss health care sector were 
conducted to collect their ideas and recommendations on how to improve their 
working environment and reduce stress at work. Additionally, an extensive 
literature research was conducted in order to identify published international 
literature on effective prevention and intervention strategies to reduce stress at 
work. Therefore, 1400 studies (reviews, meta-analysis, intervention studies) and 
available guidelines were summarised and analysed as to their 
recommendations. Those three data sources (quantitative, qualitative, literature) 
served in developing the study intervention that focuses on the health 
professional leaders working in the lower, middle and upper management levels. 
The STRAIN intervention program was developed according to the intervention 
mapping approach from Bartholomew, et al.11. The intervention mapping 
approach consists of 6 steps and leads towards evidence-based program 
development, implementation and evaluation.11 The results of this thesis, among 
others, therefore directly supported the development of the STRAIN intervention 
program for leaders. 
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